° pote - . “ 
ence ies Cn ti nn 


S 


Notrt 
ae * 
2 nent Ndi tats ho 
SCN en Feely 


te IF 


HARVARD UNIVERSITY 


MEET 


LIBRARY 


MUSEUM OF COMPARATIVE ZOOLOGY 


‘) ‘a y Pp. ‘! i - 
f t rk, & 
in aA ni 


it 
1) 


j 
1 


} ‘ 
ATU |, ‘ (iy ‘Oe 
it biel 
: ’ Pal he & 

ry Avy 
my oes ave 1D 


aa 


Bary 


y 1a 


BULLETINS 


OF 


AMERICAN 
PALEONTOLOGY 


VOR 2x! 


ao ee 
w 


1945-48 


Bulletin No. 


115. 


120. 


128, 


CONTENTS OF VOLUME XXXI 


Fossil Fresh-water Mollusca from the State of 
Monagas 
By Katherine V. W. Palmer 
A New Lower Chemung Crinoid 
By Winifred Goldring : Beet SRE RAL 
Fossil and Recent Cypreide ae Ghe ‘Western Regions 
of the Americas 
By William M. Ingram 
New Fossil Cypreide from Venezuela and Colombia 
By William M. Ingram 
Check List of the Cypreide Occurring in the West- 
ern Hemisphere 
By William M. Ingram - 
Coral Studies III-V 
By John W. Wells 
Three New Crinoid Species from ine ‘Virgil ‘Series 
of Southeastern Kansas 
By Harrell L. Strimple 
Eocene Discocyclinide and other Tg Marre eae fran 
Cuba u 
By W. Storrs Cole and Pedro J. Beanies 
Internal Structure of Some Floridian Foraminifera 
By W. Storrs Cole 
New Mollusca from the Pleistocene of San Pedro, 
California-III 
Bye Stillman, Berry, pest tO es 
List of Palmer Cuban Fossil ieniiiies! 
By Robert H. Palmer 


Plates 


10-11 


26-27 


maps 


Pages 


137-161 


162-176 


177-188 


189-224 


ae © Boel 
dtl 

es So 
tad Ae 
a cal . 


Ait 


BULLETINS 


AMERICAN 


PALEONTOLOGY 


Vil XX A! 


* 


NFUMM BER He 


1945 


PALEONTOLOGICAL RESEARCH INSTITUTION 
ItHaca, NEw YORE 
i Gg = Ps 


BULLETINS 
OF 


AMERICAN PALEONTOLOGY 


Vol. 31 


No. 118 


FOSSIL FRESH-WATER MOLLUSCA FROM THE 
STATE OF MONAGAS, VENEZUELA 


By 


Katherine VanWinkle Palmer 


September 19, 1945 


Paleontological Research Institution 
Ithaca, New York 
Gs. A 


otc 
“ wt Big oN 
SEP 28 1945 
LIBRARY 


;396/ 


CONTENTS 

Page 
Tmt rO GU CtTOTd ooccsccccceccccccsgecesececncncnconeeecennceesccessenesesteceeneecnencenenssssetitite BNE Tees eaten eee ee 5 6 
Description of locality and age 7 
Analysis of the fauna 8 
Gomme ation ee Ee eee 9 
Systematic déseriptions meer rns Lees 11 
Bibliography .........-- 25 
Plates 29 


POSoli PRESH WATER. .MOLEUSCA. FROM , THE 
STATE OF MONAGAS, VENEZUELA 


By 


Katherine V. W. Palmer 


INTRODUCTION 


The following study is based on a collection of fresh-water 
invertebrate fossils from the State of Monagas, Venezuela. The 
material was collected in 1944 by Ely Mencher, Norman E. 
Weisbord, and Oswaldo De Sola of the Socony-Vacuum Oil Com- 
pany, C. A., of Vienezuela. 

Continental deposits in the State of Monagas of late Tertiary 
or Quaternary age are widespread and thick and have been de- 
scribed in various reports. With the exception of the description 
and illustration of a fossil naiad, Castalioides la/di, by Marshall 
from near Aragua de Maturin, District of Piar, State of Monagas, 
no accounts of the molluscan fossils characteristic of these fresh- 
water sediments in Venezuela have been heretcfore published 
Carlotta J. Maury depicted a Hyria and Corbicula from strata of 
equivalent age in Trinidad. 

Net only is the fauna of particular interest and value in the 
ultimate unraveling of the paleontology and stratigraphy of the 
local continental formations of Venezuela, but it is hoped that the 
knowledge obtained from the study of these fossils may fit into 
the wider problem of the ages of the various nonmarine deposits 
ef northern South America. 

Since 1867 when Prof. James Orton first collected fossils at 
Pebas on the upper Amazon in.i’eru, there have been occasional 
publications on the Tertiary fossils from nonmarine beds of the 
Amazon Valley and northern South America. Of these that of 
Henry A. Pilsbry (1944) on the mollusks from the Red Beds of 
the Rio Pachitea and Pebas, Peru, and that of Edward W. Perry 
(1945) on the fossil flora from southern cuador are the most 
recent. The most widely written upon of the deposits are those 
of the headwaters of the Amazon, particularly at Pebas, Peru. 
Gardner’s (1927) and De Greve’s (1938) works present a 
résumé and comprehensive discussion with bibliozvraphy and tie 
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latter has illustrations of the fauna of those sediments. De Greve’s 
monograph is by far the most extensive work on any of the South 
American Tertiary nonmarine invertebrate fossils. Sheppard, 
\tarshall and Bowles, Pilsbry and Olsson, Liddle and Palmer 
have been the chief contributors toward the description of fresh- 
water fossil Mollusca of the Cuenca Basin, Ecuador, and the Mag- 
dalena Valley, Colombia, In the Magdalena Valley fresh-water 
mollusks are found in the upper Kocene, Oligocene, and Miocene, 
part being of estuarine origin. The age of the Amazonian and Ec- 
uadorian deposits is still a matter of debate, the Pebas and equiv- 
alent faunas are usually regarded as Pliocene and the Cuenca 
Basin fossils as probably older, The diagnosis and correlation of 
the fossil plants from the numerous South American localities may 
be obtained through the studies and published works of Berry on 
Chile, Lolivia, Peru, Ecuador, Colombia, Venezuela, and west- 
ern Brazil. 

The more complete a collection of fossils from a locality is, 
the more worth may be attached to the determinations which may 
be given to the systematic identifications of the species and hence 
greater reliance may be placed on the correlation deduced 
therefiom. This is particularly true in the case of fresh-water 
forms such as the shells of the present material. With many 
specimens available one may obtain a series of variation and be 
better able to fit isolated specimens into such suites. The knowl- 
edge cf the hinge structure is imperative in the work on the bi- 
valves in order to make authentic determinations of genera in 
which external features might be duplicated. Frequently the col- 
lections yield specimens on which external characters only are re- 
vealed. Fortunately this material contained many individuals 
with partial or complete hinge details exposed. It has been the 
aim in the present paper to illustrate variation of form as fully as 
possible and practical. Credit for our ability to attain some of that 
ideal must go to the collectors who furnished the extensive and 
fine material. It is with pleasure and gratitude that the new 
species herein described are named for them. Appreciation is 
also expressed to the authorities of the Socony-Vacuum Oil Co., 
C. A., of Venezuela, with whose permission this report is pub- 
lished, 
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~ DESCRIPTION OR LOCALITY AND: AGE 


The fossils treated and described in this paper are all from the 
same locality, Any specific occurrence elsewhere is mentioned un- 
der the systematic discussions. ‘The. material is described by 
those who obtained it as coming from “a low hill along the east 
bank of the Quatatal River, east of La Llanera and 17.1 kms. as 
the crow flies north of Caicara in the State of Monagas, Vene- 
zuela.”’ The collections were made by Ely Mencher in Septem- 
bes, 1944 (Stay No. 1135, Paleont: Research Inst.) and Ely 
Mencher, Norman E. Weisbord, and Oswaldo De Sola in No- 
vember, 1944 (Sta. No. 1136, Paleont. Research Inst.). 

Norman E. Weisbord kindly contributed the following de- 
scriptive notes of the locality and age of the deposits: 

“Most of the fossils are found loose on the surface and come 
from a somewhat calcareous clay with a little firel, disseminated 
gypsum. The clay is blue-gray, several feet below the surface, 
and weathers above to a yellowish-brown soil. Occasional 
blocks of coquina made up mostly of Corbicula and Ostomya are 
strewn about, and several botryoidal calcite nodules an inch or 
two in diameter have been observed. 

“The fossiliferous clays at La Llanera form part of a predomi- 
nantly nonmarine series consisting of clays, sands, gravels, and 
occasionally lignites. On purely regional grounds this series 
vould seem to be generally equivalent to the Quiriquire forma- 
tion described by J. H. Regan’ and possibly a phase of the 


Sacacual group mentioned by Hedberg and Pyre?, In the Quiri- 
quire field, some 50 kms. or so east of La Llanera, the Ouiriquire 
formation lies unconformably on strata of suggested middle Mio- 
cene age while 100 kms. to the southwest of La Llanera the 
Sacacual group unconformably overlaps the upper Miocene. The 


1 Regan, J. H.: Notes on the Gwiriquire Oil Field, District of Piar, 
State of Monagas, Bol. Geol. Min., Tomo II, Nos. 2, 3, 4, 1938, p.,192. 

2 Hedberg, H. D., and Pyre, A.: Stratigraphy of northeastern An- 
zodtegui, Venezuela, Bull. Amer. Assoc. Pet. Geol., vol. 28, No. 1, 1944, 
pp. 24, 25. 
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CJuiriqguire and Sacacual formations may be contemporaneous in 
part, and both are overlain by the Mesa formation which is gen- 
eraily vegarded as Quaternary, If the La Llanera fossils belong 
to the Ouiriquire or Sacecual, as it is reasonable to suppose they 
co, the evidence points to their being Pliocene or Pleistocene in 
ace, the former being the more likely.” 


ANALYSIS-OF THE FAUNA 


The fauna identified from the La Llanera locality includes the 

followin® species: 
Hyria trinttaria Maury 

2. [yria weisbordt, n. sp. 

3. Prodiplodon tipswordi, n. sp. 

4. Castalioides laddi Marshall 
5. Corbicula (Cyanocyclas) desolai, n. sp. 
6 Corbicula (Cyanocyclas) monagasensis, n. sp. 
Ostomya mencheri, n. sp. 

8. Asolene quaialensis, n. sp. 

9. “Planorbis’ llanerensis, n. sp. 

The generic position of the last species is too uncertain for 
tatements to be made concerning its relationship. All the other 
genera in the list are limited to South America except Cyan- 
ocyclas and the ““Ampullarias” whose range includes Central 
America. The latter group ranges into Mexico. Prodiplodon and 
Castalioides occur only as fossils. Although Hyria, Cyanocyclas, 
Ostomya, and Asolene are living in rivers of South America, 
Hyria and Ostomya have not as yet been discovered in the present 
fauna of Venezuela and Trinidad. When dealing with a conti- 
nent such as South America where there are still large areas of 
the river s\stems which are unexplored biologically, distributional 
statements as those made above must be considered with reserva- 
tions. ‘The range of many genera may be extended to regions 
where such genera are unknown at present. 

The sediments in which the fossils studied are entombed are 
unquestionably fluviatile. Hyria and allies (Hyriine), Ostomya, 
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Cyanocyclas, Asolene and “Planorbis’ are all stream dwellers. 
Hiyriinze and the “Ampullariide” are frequent in the swamp, 
lowlands of rivers. “Ampullariidz” and Planorbide, particular- 
lv the latter, have representatives in lakes and both can withstand 
periods of drought. The Planorbide, a ubiqritous and shallow- 
water group, may be found in nearly any type of fresh water from 
large lakes and rivers to ponds. They can also accommodate 
themselves to some salinity and alkalinity. Ostomya and Cyan- 
ocyclas may live in a slightly brackish element such as the ex- 
treme tidal reaches at the mouths of streams. 

In evaluating the environmental data of the genera identified, 
one should consider that the Hyriine, Ostomya, and Cyanocyclas 
include the greatest number of specimens, the Hyriine forming 
the major group. There are only a few specimens of Asolene and 
ene of the “Planorbis.” Therefore the evidence from the prin- 
cipal forms indicates that the deposits at the horizon and in the 
area of these fossils were accumulated in a great drainage system 
of late Tertiary date. 

Whether brackish or other conditions existed at levels above or 
below the zone of these forms and how the formation from which 
the specimens came changed laterally must be Cetermined by cata 
obtained from such layers. Since fossils are available in the for- 
mation from at least two localities in the State of Monagas (La 
Llanera and Aragua de Maturin), wit! pessibly more unput- 
lished places, their presence might be diagnostic enough to be 
used as key horizon markers. 


CORRELATION 
Below is a list of genera from the La Llanera Wee: with their 
known distribution elsewhere. 


Oligocene— Pliocene Reecnt 
Miocene 
La Llanera 
locality 
Hyriay Brazil; x 
Trinidad* + 
Prodiplodon Pebas and 


equivalents 
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Oligocene— Pliocene Recent 
Miocene 
La Llanera 


locality 
Castalioides Monagas, — 
Venezuela* 

Cyanocyclas Trinidad Trinidad >.< 
(Miocene) ; 
Cuenea Basin, 
Eeuador 

Ostomya Colombia ; Pebas, Peru x 
bio Pachitea, 
Peru 

Asolene 

[‘‘ Ampullaria’’] Pebas, Peru x 


Species oceur identically with La Llanera material. 

y The Trinidad and Venezuela H. trinituria not typical generically. 

Two species in the fauna are specifically identical with forms 
elsewhere, Castaliodes iadci Marshall was first discovered in 
Vene-uela at Aragua de Mattirin which is in the area east or 
northesst of the present locality and would presumably indicate 
that the species came from the same formation at both places. 
ihe age of the Aragua de Maturin locality was originally given 
as Quaternary. Hyria trinitaria Maury was described from 
Cedros Point, southwestern Trinidad. Maury identified Corbicula 
(Cyanocyclas) comparana from near Sangre Grande, Comparo 
Road, northeastern Trinidad and from Cedros Point. C. com- 
Parana \as not found in the Venezuela collection but the corre- 
lation in Trinidad links the three localities as to time of deposition, 
Cedros Point, Trinidad, has been given by some as. Pliocene, by 
others as Pleistocene. -— % 

The correlation by means of the genera from the material di- 
agnosed would seem to indicate an age about the time that the 
upper Amazonian nonmarine deposits were laid down, I have 
listecl the age of those sediments as Pliocene from the general 
consensus of opinion. The La Llanera fossils reveal a local en- 
vironment but suggest closer affinities with the Amazonian and 
/’ecent forms than with Colombian species of the same genera. 

The assemblage of each of the fossil fresh-water faunas in the 


11 Mouuuscan Fossits From Monacas: K. PALMER 11 


separate basins of northern South America naturally indicate lo- 
cal conditions, and yet there are in each group a few common 
generic elements. As more and more fossils from the continental 
strata of South America are placed on record, better understand- 
ing and greater certainty of correlation of the deposits will be 
possible. 

When examining the accompanying chart the fact that more 
has been published on the Amazonian (Pebas, etc.,) than on the 
Venezuelan nonmarine faunas should be considered. It should 
be recognized also that the determination of the age of the beds 
with which correlation is made is still in a state of flux. 

The age of the La Llanera deposits from a stratigraphic stand- 
point is probably Pliocene or Pleistocene, preferably Pliocene. 
The study of the fossils would seem to agree with such a conclu- 
sion, 

SVS PERMA e DESCRIPTIONS 
Family MUTELIDZE 
Subfamily HYRIINZ 

Genus HYRIA Lamarck, 1819 

Sowerby in Reeve, 1869 (Illustrations) ; Simpson, 19c0, pp. 

515, 868, 869; Simpson, 1914, pp. 1211-1215; Ortmann, 1921, pp. 


The genus //yria is today limited to several species of the riv- 
ers of the Amazon basin and Guiana (Simpson, 1900, p. 809 ; 1914, 
Bp 1213-121 5;;| Frierson, 1914,.p.1363;; Ortmann, 1921, p, 561)”. 

A fossil species of H/yria or Hyrta-like form, “Triquetra” lon- 
aula was described by Conrad (1874, p. 20, pl. 1, figs. 10, 13) 
from the Pebas beds of Peru. See the discussion of that species 
under Prodiplodon. De Oliveira Roxo (1924, p. 45) reported 
Hyria and identified it as H. corrugata Lamarck (Recent, Ama- 
zon) from Tres Unidos, Rio Javary, upper Amazon basin of 
Pebas age and from the Pliocene of Rio Jurua, Brazil (1937, p. 0). 
De Greve (1938, p. 20, pl. 7, figs. 24, 25) figured a fragment 
of “Hyria’ from Iquitos, Peru, of Pebas age. That specimen is 


3 The Hyria whcatleyi Marshall, U. S. Nat. Mus., Proc., vol. 69, No. 
2638, 1926, p. 7, pl. 1, figs. 3, 5; pl. 3, fig. 1, is probably not a Hyria 
(Pilsbry and Olssen, 1935, p. 17). 
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also here discussed under Prodiplodon. De Oliveira Roxo (1937, 
p. 6) in addition identified “H. wheatleyi” Marshall in the Rio 
Jurua material. Marshall’s species is probably not a Hyria hence 
the Rio Jurua specimen may represent another naiad stock. 

Of the known fossil reports of Hyria it may be that H. cor- 
vugata Lamarck reported by De Oliveira Koxo from the lliocene 
of Brazil is the only typical species. Hyria trinitaria and H. 
weisbordi differ in minor details of hinge structure. Not know- 
ing the character of the complete hinge of H. wetsbordi, one can- 
not say how typical the hinge would be. From the part of the 
hinge visible it appears more like that of H. corrugata, the geno- 
type, than does H. trinitaria. The pseudocardinals in the latter 
are broken into strong denticles much more so than in the genus 
Hyria, sensu stricto. Adequate Recent comparative material of 
the Hyriinee is not available for further subdivision. It may be 
that H. trinitaria will be used as the basis of a new subgroup. 
Hyria trinitaria Maury Plate 1, figs: 1-10 

Hyria trinitaria Maury, 1925, Bull. Amer. Paleont., vol, X, No, 42, p. 

83, pl. 13, fig. 2. 

the present collection of 34 specimens of this species from Ven- 
ezuela supplements the original material from Trinidad and adds 
a knowledge of the details regarding the hinge and sculpture not 
previously noted, Dr. Maury figured a fine specimen of extreme 
shape beside a shell of the genotype, H. corrugata Lamarck (Re- 
cent, Brazil), to show the similarity of form. The Venezuelan 
representatives have been compared with the type and topotypes 
of H. trinitaria. The topotypes are badly eroded, but they are 
the original Harris material that Maury had in describing her 
species. The duplicate Trinidad shells are more elongate with a 
less elevated posterior wing than the holotype has, and they do 
not show the zigzag corrugations on the mid-area as on that 
specimen. The holotype is therefore more extreme in shape than 
the average individual. The large collection from tie La Llanera 
locality includes well-preserved specimens which reveal varia- 
tion in hinge, shape, and sculpture. They compare so well with 
the topotypes of H. trinitaria that it seems safe to classify the spe- 
cimens from Trinidad and Venezuela under the same specific 
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name. 

The hinge appears to be Hyria-like but not typical of the genus 
sensu stricto, The cardinal in the right valve is considerably 
broken up, the sice of the denticles varying with individuals as 
may be noted by comparison of figures 5, 9, 10, Plate 1. In fig- 
ures g and 10 the large size and increase of the denticles obscure 
the socket of the anterior lateral, The surface of the shell may 
be sculptured with only heavy concentric lines of growth. Char- 
acteristically there may be several heavy undulations just back 
of the umbos in the concave area dorsad of the umbonal ridge. 
The concentric lines of the short anterior wing are pinched in a 
typical Hyria manner. ‘The umbos are flat. 

The above points are illustrated by figures of a suite of speci- 
mens and need not be further elaborated. 

Dimensions.—Greatest length, 63.6 mm. average (of 29 speci- 
mens, 70 mm., longest measurement; 54 mm., shortest) ; greatest 
height, 42.6 mm. average (of 28 specimens, 50 mm. highest meas- 
urement ; 35 mm., lowest) ; length of hinge line, 38.2 mm. average 
(of 21 specimens, 31 mm, shortest; 46 mm., longest). 

Types—Holctype, No. 854; figured specimens, Nos. 20073- 
20081, Paleontological Research Institution. 

Occurrence.—Pliocene, Cedros Point, southwestern Trinidad 
(type). Sta. Nos.-1135, 1136, Paleont. Res. Inst. (Venezuela). 


Hyria weisbordi, n. sp. Plate s3,, figs. 11; 12 


Shell medium in size, alate; anterior end produced and 
rounded; umbos small, flat; posterior umbonal ridge biangulate 
and curved anteriorly ventrally; anterior adductor muscle scar 
deep; surface covered with radiating and divaricating ribs with 
coarse granules, such ribs curve dorsad anteriorly, 

The narrow strip along the ventral margin lacks the granulate 
ribs. Such an initiation of secession of the sculpture, together 
with the medium size of the shell, suggests that the holotype is an 
immature specimen and that the ventral nongranulate area would 
be greater with age as is common in the Hyrias. H. rugosissima 
Sowerby of the Amazon River, heavily sculptured throughout its 
growth, is an exception to the usual ornamentation of the genus. 
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The biangulation of the umbonal ridge is comparable to that of 
Hyria latialata Sowerby of British Guiana (Sowerby in Reeve, 
1960; ply Il; fig. 74): 

The divaricately granulose sculpture makes this species unique. 
The granulate condition is present on several of the Unio semt- 
granosus group which live in Mexico and Guatemala (Fischer 
and Crosse, pls. 59-61), but none of those species has the pattern 
as complete or as intricate as on H, wetsbordi. 

The hinge of this species differs from H. trinitaria, with which 
it is associated, as H. weisbordi lacks the numerous denticles into 
which the cardinal tooth is divided. The cardinal of the right 
valve of H. weishordi is more pronounced and distinct. This 
species is known by one specimen, in which the valves are intact, 
the left valve having slipped ventrally revealing a portion of the 
right hinge. 

Dimensions.—Greatest length, 38 mm.; greatest height, 36 
mm. ; thickness (both valves together), 13 mm. (holotype). 

Holotype——No. 20100, Paleontological Research Institution. 


Genus PRODIPLODON Marshall, 1928 

Marshall, U. S. Nat. Mus., Proc., vol. 74, No. 2748, 1928, p. 1. 

This genus was based on the genotype, P. singewaldi Marshall, 
(1928, p. 2) and included two other species of fossil material from 
Paucarpata, on the Maranon River and from Pebas, Peru. The 
striking character of the shell is the umbonal sculpture of radiat- 
ing V-shaped undulations, the inner pairs of which converge along 
the mid-line to make the V-formation. The remainder of the sur- 
face of the valve is smooth except for coarse growth lines, This 
type of ornamentation may also be formed in Hyria. Marshall 
suggested that the genus was related to Hyria and Diplodon. Of 
the material with this pronounced umbonal sculpture which he 
had from Peru, Marshall figured the exterior well and described 
two genera, Prodiplodon and Eodiplodon, with three species of 
the first and two of the second, differentiating the forms on minor 
points of shape and sculpture. How justified he was in such 
splitting remains to be verified by more extensive material from 
the Pebas or equivalent beds. 
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Conrad had earlier (1847, p. 29, pl. I, figs. 10, 13) than Mar- 
shall described a corresponding type of fossil naiad, “Triquetra”’ 
longula, from the Pebas beds, Conrad’s illustration well depicts 
the Prodiplodon-type of sculpture. In 1938 De Greve figured 
(Hyria, sp., pl. 7, figs. 24, 25) a similarly ornamented fragment 
of the umbonal region, as well as the hinge, of an apparently close- 
lv related, if not the same, species from a section at Iquitos, Peru, 
of Pebas horizon. Therefore the evidence shows that this //yria- 
like genus is fairly common in the beds of Pebas age. The species 
named from Peru are “Triquetra”’ longula Conrad, Prodiplodon 
singewaldi Marshall, P. bassleri Marshall, P. paucarpatensis 
Marshall, Eodiplodon gardnere Marshall, E. pebasensis Marshall, 
and“Hvyria,’ sp. de Greve. The presence of the representative in 
Venezuela, whether it prove specifically identical or not, is a fact 
of relationship not to be considered lightly. Marshall did not 
figure the hinges of his two genera, so there is a chance that there 
will be a difference in the hinge structure greater than is suggest- 
ed by Marshall’s description of the hinges. The idea that the V- 
shaped umbonal sculpture is infallible in identifying genera of the 
Naiades must be used with caution and may be judged by com- 
paring such genera as Hyria, s. s., Tetraplodon Spix (Castalia 
Lamarck), Prodiplodon, Ecuadorea, and Castalioides. If um- 
bonal fragments of the species of these different genera are com- 
pared by sculpture alone without considering the factor of the 
hinge structure, they could easily be grouped as belonging to the 
same genus. This may be illustrated by reference to the figure of 
Ecuado:ea ? minor de Oliveira Roxo (1937, figs. 2, 3). The por- 
tion of the shell figured therein certainly appears similar to the 
fragment figured herewith, Plate 3, figure 4, as well as to that of 
De Greve (1938, pl. 7, fig. 25). However, an examination of the 
figures of the hinges of the three fragments reveals that De 
Oliveira Roxo is probably right in that his shell is nearer to Ec- 
uadorea, at least it is not the same as the Venezuelan species of 
this paper. Ecuadorea and Castalioides can be differentiated from 
the genera listed above in that the divaricate sculpture is not lim- 
ited to the umbonal region but finer zigzag ribs extend further 
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over the surface of the valve, particularly over the anterior regiouv. 
Ecuadorea and Castalioides also have convex plump umbonal 
areas as in Diplodon, while the //yria-Prodiplodon group has 
flattened umbos. 

Triplodon latowi Pilsbry and Olsson (1935, p. 106, pl. 5, figs. 
3-5) has tie coarse umbonal V-shaped sculpture but belongs in 
the group cf plumper shells rather than to the Pro iplo’on forms. 
Prediplodon tipswordi, n. sp. Plate’ 3, figs. 1, 437-10 

Large shell; straight hinge line; posterior end obliquely pro- 
duced; anterior end short with, on the best preserved specimens, 
the pinched lines of a brief alation; umbos flattened; a slight sug- 
gestion of an umbonal ridge; over the umbos are conspictous 
radiating unculations which form a V-shaped pattern; remainder 
of the shell sriocth except for coarse lines of growth; hinge in the 
right valve with a pseudocardinal beneath the beak made up of a 
broad series. cf fine denticles; anterior to the mid-cardinal series 
is a pseudocardinal which is longer and broken up into three main 
rugose denticles. In the right valve there is a short anterior 
socket, also a long posterior socket with a long posterior lateral 
below, The ovly available hinges of the left valve are madequate 
for description except by assumption as the complement of that 
of the right valve. The posterior end (see fiz. 7, Pl. 3) may be 
bent or twisted from pressure after burial. 

The shells of this species might be confused with the more elon- 
gate flatter individuals of H/. trinitaria, However, the specimens 
may be differentiated readily by the presence of the conspicuous 
radiating V-shaped umbonal plice on P. tipswordi. Uncleaned 
mudcaked specimens of P. tipswordi which have the umbonal areca 
covered might be confused with H. ¢rinitaria. Although the 
shape is, in general, similar, P. tipswordi lacks the conspicuous 
sharp posterior umbonal ridge and the sharp posterior plice of 
H. trinitaria. The slight suggestion of the umbonal ridge on P- 
tipswordi and the lack of the posterior plicze on some specimens 
of H. trinitaria require caution in using such characters too rigid- 
ly. The hinges of the two species differ as may be seen from the 
illustrations. 

Just how much Prodiplodon should be separated from Hyrta is 
still a question. Whether the species as separated by Marshall, 
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as well as this Venezuelan species, should be included under the 
first specific name, longula Conrad, remains to be proven. Be- 
cause of minor differences in the umbonal sculptural pattern be- 
tween the Peruvian and Venezuelan material, | am differentiating 
them specifically. The real affinity of the forms ought not to be 
obscured by the many names. 

Dimensions.—See measurements of types, explanation of Plate 


Go 


Types —Holotype, No. 20102; paratypes, 20104, 20107, 20108, 
! aleontological Research Institution. 
Genus CASTALIOIDES Marshall, 1984 


Marshall, Washington Acad. Sei., Jour., vol. 24, No. 2, 1934, pp. 78, 79, 
nes, 1-3; ‘Palmer, Bull’ Amer. Palcont., vol XXXVI, No. 100; pt: 2, 
USE py Oh Wien o,) LIPS. 00-6. 


This genus is known so far only by the genotype, C. laddi Mar- 
shall, fossil from Venezuela. Hcwadorea Marshall and Bowles 
(1932) pnb) pl. sie foes, 7-85. Palmer. 1941; p..4.5, plug. tess 1-6) 
displays a remarkable similarity of ornamentation. In the matter 
ct correlation during the work on the Ecuadorean material, the 
problem arose as to the relationship between Castalioides and Ec- 
uadorea. Dr, H. S. Ladd kindly loaned me two topotypes of C. 
laddi. Vhese revealed worn hinges. of both valves. The only 
available hinge material of /;cwadorea is imperfect and because of 
this the nature of the complete details of the hinge of that genus 
is in doubt. In the case of C. laddi, a specimen in the present 
material contains a perfect portion of the hinge of the left valve 
(Plate 2; fig. 17). By comparing this figure with that of the 
former worn hinge illustration (Palmer, 1941, pl. 8, fig. 7), one 
can see the fundamental element of “two cardinals” (pseudocar- 
dinals), but the areas between and back of the ‘‘cardinals” are 
very rugose. Only part of such rugosity was retained in the 1941 
specimen. Therefore worn specimens with the corrugated area 
obliterated present the impression of more sharply defined teeth 
than actually exist. 


Castalioides laddi Marshall Plate 2, figs. 17-22 

Castalioides laddi Marshall, 1934, Washington Acad. Sci., Jour., vol. 24, 

No. 2, p. 78, figs. 1-3; Palmer, 1941, Bull. Amer. Paleont., vol. X XVI, 
No. 100, pt. 2, p. 46, pl. 8, figs. 6-8. 
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With a suite of 31 specimens of C. laddi from the La Llanera 
jocality | am able to further illustrate this interesting species and 
add definite data as to the hinge of the left valve. As with the 
other specimens of the species of the Naiades at this locality the 
specimens are nearly all with both valves intact. The figures in- 
cluded have been selected to show variation in shape and details of 
sculpture so that imperfect specimens found at this locality and 
shells discovered at other localities may be identified within legiti- 
mate limits of variation and need not be separated specifically on 
minor differences of shape. 

Dimensions.— Greatest length, 40.3 mm. average (15 specimens 
measured, 57 mm., longest length; 35 mm., the shortest) ; great- 
est height, 33.5 mm. average (18 specimens measured, 40 mm., 
longest; 29 mm., shortest) ; thickness, 20.8 mm. average (both 
valves together, 12 specimens measured, 25 mm., thickest; 17 
mm., thinnest). 

Figured specimens.—Nos, 20097-20101, Paleontological Re- 
search Institution. 

Occurrence—‘Near Aragua de Maturin, capital city of the 
District of Piar, State of Monagas, Venezuela ... on the Aragua 
River, a tributary of the Guarapiche River, which in turn is a 
tributary of ‘the. San Juan=..- ” (type); Sta.” Nos,1135, 1136 
Paleont. Res. Inst. 


Family CORBICULIDA® 
Genus CORBICULA Mergerle von Miihlfeld, 1811 


Prime, 1865, pp. 2-7. 
Subgenus CYANOCYCLAS de Blainville [Férussac], 1818 


Dall, 1903, p. 1448, 1450; Marshall, 1924, pp. 10-11; Marshall, 
1927. 

The subgenus is confined to Central and South America. Nu- 
merous species have been described from the rivers and bays of 
those areas. 

C. J. Maury (1925) described three species of fossil Cyan- 
ocyclas from Trinidad, one from the Miocene and two from the 
Pliocene. Two were named from the middle or late Tertiary of 
the Cuenca Basin, Ecuador, by the writer (1941, pp. 51, 52). The 
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present Venezuelan fossil species are not specifically identical 
with those from Trinidad or Ecuador. 

Pilsbry (1944, p. 146) reported unidentifiable remains of the 
genus from the Red Beds of the Pachitea River, Peru. 

C. monagasensis by its trigonal shape is more suggestive of 
some of the Recent species of that configuration (Prime, 1865, 
figs. 3, 5). Phe more orbicular outline of C. desolai approaches 
the circular shape of C. circularis Marshall (1924, p. 3, pl. 2, figs. 
1-3) of the Uruguay River. 


Corbicula (Cyanocyelas) desolai, n. sp. Riatereehiesers nl acedo.sal6 


Shell small, plump, ovate; posterior end broad and rounded; 
posterior dorsal slope oblique ; three cardinals in each valve ; mid- 
dle and posterior cardinals of the right valve bifid; anterior and 
muddle cardinals of the left valve bifid; laterals long, thin, and 
mucroscopically striated; surface with coarse concentric strie. 

This species differs from C. monagasensis, n. sp., of the same 
size, with which it is associated, in the less trigonal shape of C. 
desolai. 

The species, as well as C. monagasensis, is distinct from C. com- 
farana Maury (1925, p. 173, pl. 30, figs. 1, 4, 8, 10-12) of the 
lower Pliocene of Trinidad which because of its stratigraphic as 
well as geographic position might be compared with the Vene- 
zuelan species. C. desolai has a broader posterior end, smaller 
and less elevated beaks, and the umbos of both valves meet. In 
C. comparana, as may be seen from the original illustration (pl. 
30, fig. 1), the beaks are enlarged, elevated, and conspicuously 
separated. C. desolai has a decidedly smaller and more deli- 
cate hinge than C. comparana. C. comparana also attains a much 
larger size than C, desolai. Specimens of the two species have 
been compared by utilizing the syntypes and large suite of topo- 
types of C. comparana in the Paleontological Research Institution. 

In shape C. desolai suggests more that of the Trinidad Miocene 
species, C. caroniana Maury, (1925, p. 174, pl. 30, fig. 9g) but the 
Venezuelan species differs from C. cavoniara by the more delicate 
hinge and the broader and more rounded posterior end of C. 
desolat. 
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The collection representing the original material of this species 
consists of 35 specimens. 

Dimensions.—See measurements of types, explanation of Plate 
2 

Types.—Holotype, No. 20096; paratypes, Nos, 20089, 20093, 
2009.1, Paleontological Research Institution. 


Corbicula (Cyanocyclas) monagasensis, n. sp. Plate 2, figs, 9-11, 14,15 


Shell small, plump, trigonal. Shell almost equilateral but there 
is variation from this shape when the posterior end is extended 
one or two millimeters more than the anterior. Intermediate 
forms grade into the extremes. The surface is covered with 
coarse concentric strie. The trigonal shape of C. monagasensis 
distinguishes it from C. desolai. There is the possibility that this 
torm is a variety of C. desolai. Both have similar sculpture and 
are of the same size. C. desolai in the collection studied is rep- 
resented by about four times as many specimens as this form. 

Dimensions —Length, 23 mm.; height, 21 mm; thickness, 13 
mm. (both valves together) (holotype). 

Types.—Holotype, No. 20090; paratypes, Nos. 20091, 20092, 
20095, Paleontological Research Institution. 


Family CORBULIDAD 
Genus OSTOMYA Conrad, 1874 


The generic synonymy and references to this interesting genus 
are given in Pilsbry (1944, p. 147) and need not be repeated herve 
The present species adds another link in the distributional chain 
of the genus and increases the knowledge of the geographic as well 
as the stratigraphic range of the group. 

The oldest known occurrence of the genus is in the La Cira 
formation, upper Oligocene or lower Miocene of the Magdalena 
Valley, Colombia, (Pilsbry and Olsson, 1935, p. 21, pl. 5, fig. 7) 
and in the Rio Pachitea beds of eastern Peru (Pilsbry, 1944, p. 
149, pl. 11). The genotype is found in the Pebas beds, probably 
Pliocene, of Peru, (Conrad, 1874, p. 30, pl. 1, fig. 6) and the pres- 
ent species from Venezuela adds another representative to the 
fossil list. 
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So far Recent species of the genus have been discovered in the 
Rio Maranon (O. fluviatilis H. Adams) and in the Essequibo, 
Mazaruni and Cuyuni rivers of British Guiana (O. sinuoswin 
(Morrison)*. Today the species live in fresh water, In the case 
of the British Guiana form, the species is found in extreme tidal 
areas of the rivers. The habitat of the fossil species of the Colom- 
bian and Peruvian localities had a subordinate element of salt 


water. 
Ostomya mencheri, n. sp. ‘ Plate 2, figs. 1-7 
Shell oblong, subequilateral ; dorsal and ventral margins nearly 


parallel, dorsal line curved slightly ventrad posteriorly ; anterior 
end produced a little; posterior end truncated; umbonal ridge 
extends from the beaks to the posterior ventral margin, back of 
which is a concave area; medium concavity present but varies in 
prominence. The oblique ventral outline (PI. 2, fig. 2) is discern- 
ible although its conspicuousness varies. (Compare Pilsbry, 1944, 
p. 148 and Morrison, 1943, pl. 8, fig. 4). The presence of the 
oblique twist of the shell may be readily noted on the lateral sur- 
face of the valves on such specimens as that figured on Plate 2, 
figure 5. Sculpture of fine concentric wrinkles only, some coars- 
er than others. 

This species bears a very close resemblance to the Recent O. 
fluziatilis as illustrated by Pilsbry (1944, pl. 11, figs. 42-44). It 
differs from that species in having the anterior end more pro- 
duced, 7. e., the beaks are less terminal in the Venezuelan form 
than in the living species, The posterior umbonal fold or ridge 
appears stronger in this fossil although the apparent difference 
might be due to comparing many specimens with but few figures. 

O. mencheri has about the same amount of anterior production 
as O. sinuosum (Morrison), Recent, of the rivers of British 
Guiana. This fossil differs from O. sinwoswm in the less obli- 
quity of the ventral margin and lack of radial striations in O. 
mencheri. 

The pertinent and interesting point m the comparisons of the 
species of Ostomya so far known is that the Venezuelan species 


4 Morrison, J. P. H.: Nautilus, vol. 57, No. 2, 1943, pp. 46-52, pl. 8, 
as Guianadesra sinuosum Morrison. 
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bears a greater resemblance to the species of the Recent fauna 
and from the Pliocene Pebas beds than it does to the fossil spe- 
cies of the genus from the older strata of Colombia and Peru. 
The species is common at the La Llanera locality, the shells 
forming a coquina in places. 
Dimensions —Length, 20 mm.; height, 11 mm.; thickness, 8 
mm. (double valves together) (holotype). 
Types—Holotype,. No. 20084; paratypes, Nos. 20082, 20083, 
20085-20088, Paleontological Research Institution. 
Family PILIDAE (AMPULLARITIDAS) 
Genus ASOLENE d’Orbigny, 1837 
Section LIMNOPOMUS Dall, 1904 


Dall, 1904, pp. 50-55; Reeve, 1856 (Illustrations) ; Sowerby, 1909, pp. 
345-362; Alderson, 1925 (Illustrations); Pilsbry and Bequaert, 1927, 
pp. 166-170; Thiele, 1929, pp. 117-118; Baker, 1930, pp. 1-26. 


The “Ampullariide” are well represented in the living fauna of 
the tropics ranging from Central America to the system of the 
Rio de la Plata. Alderson (1925) enumerated and illustrated 53 
western species, and Baker (1930) identified 13 species from 
Venezuela. Most of the genera of the family are perforate. An 
exception is the genus /lsolenc, of which the section Limnopomus 
Dall has a heavily calloused columella, The type of Limnopomus 
is “Ampullaria” columellaris Gould (1851 (1848), p. 74; 1862, p. 
51; Reeve, 1856, pl. XXVIII, fig. 134 A. Sprucer; Alderson, 
1925, pl. XI, tig. 8) of Peru. The present ampullaroid fossil ob- 
viously belongs in the category of that species. 

Dall proposed Limnopomus as a section of “Ampullaria.” Pils- 
bry and Bequaert (1927, p. 169, footnote) suggested that Lim- 
nopomus would probably prove to be a subordinate group of 
Asolene, a move which Theile carried out (1929, p. 118). Sow- 
erby (1900, p. 347), however, maintained that the columella may 
be opened or closed in the same species and therefore the char- 
acter is not constant enough to base a group upon. Alderson 
came to the conclusion that although the character upon which 
the section was founded is not consistent, nevertheless, the group 
does have certain characters which warrant a distinct place in the 
genus. 
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The species of this family are frequently designated as Am- 
pullaria. Since the sanction of Bolteniam names, the name Am 
fullaria Lamarck, 1799, is replaced by the synonymous name of 
Pila Bolten [Roeding], 1798 (Pilsbry and Bequaert, 1927, p. 
169). Pila is a genus of the Eastern Hemisphere. Pomacea 
Verry, 1811, is an ampullaroid genus of the Western Hemisphere. 

“Ampullaria, sp.” was reported by De Greve as frequent in the 
fossil fauna of Iquitos, Peru, (De Greve, 1938, pp. 77, 118, 125) 
but the specimens were too badly deformed for description, De 
Greve suggested that the fragment of a “large gastropod” which 
C. Barrington Brown (1879, p. 79) found in the beds of equiva- 
lent age in the upper Amazon below Canama, on the Javary River 
(Peruvian side), was an “.lmpullaria.” De Oliveira Roxo (1935, 
p. 7) reported “Almpullaria” irom the Pliocene of the Rio Jurua, 
Brazil. No specific descriptions or figures accompany the above 
citations so that one cannot compare the present species with pos- 
sible allies of Pebas age. . 

Anderson (1928, p. 23, pl. 1, figs. 19, 20) figured and described 
“Ampullaria’” guaduasensis from the Guaduas Eocene of Colom- 
bia. That species has a general resemblance to A. guatalensis 
but the latter has a more rounded body whorl. 

The Pomacea bibliana Marshall and Bowles (1932, p. 4, pl. 1, 
figs. 4, 5; Palmer, 1941, p. 42), fossil from the Cuenca Basin of 
Ecuador, has a flattened spire and a less globose body whorl. 

Pilsbry deseribed Pomacea manco (1944, p. 145, pl. 11, figs. 
31, 32), a fossil from the Red Beds on the Pachitea River, Peru. 
That species is smaller than the adult of 4. llanerensis, and the 
immature shells of the present species have a more elevated spire 
and elongate aperture. 


Asolene guatalensis, n. sp. Plate 3, figs. 5, 6, 13 

Shell medium in size; the immature shell is elongate in shape 
with the spire elevated; the adult body whorl is broadened, and 
the spire is more subdued; umbilicus closed and the columella is 
covered with a well-developed callus. The presence of the longi- 
tudinal bands or varices of excess growth at the outer lip are indi- 
cated on the surface in specimens, and on one eroded example 
there are three heavy bands on the whorls in a tripartite spacing. 
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The bands are so strengthened that they form conspicuous grooves 
in the sl.ell 

As discussed above this species belongs in the imperforate 
group, ® minority of the ampullaroids. The typical species is Re- 
cent from Peru. The genotype of Asolene is A. plate Maton 
from La I'lata and other species of the genus occur in Brazil. The 
Venezuclan fossil differs from those Recent species in its short- 
ened height in the adult and less rounded basal contour of the 
body whorl of the immature shells. How constant the umbilical 
covering is remains to be seen, The collection of the species con- 
sists of seven immature and two adult shells. 

Dimensions—Height, 27 mm.; greatest diameter, 29 mm. 
(holotype). 

Types.—Holotype, No. 20106; paratypes, Nos. 20105, 20110, 
20110A, Paleontological Research Institution. 


Family PLANORBIDZE 

Baker, F. C., 1945. 

Planorbis, a name formerly used in a broad sense, is now ap- 
plied to a genus limited in distribution to Europe, northern Af- 
rica, Asia (Siberia), and Asia Minor, No attempt is made here 
to determine the genus of the form described. One specimen only 
was found, and since the generic classification of the Planorbide 
is based on the anatomy of the animal, one can hardly apply such 
a scheme to this fossil shell. 

Tropicorbis Pilsbry and Brown (Baker, 1945, pp. 80-85) is 
a South American genus to which this Venezuelan fossil may be 
related. Lateorbis F. C. Baker (1945, p. 85), subgenus of Tropi- 
corbis, has the body whorl enlarged, a character which applies to 
this shell better than the shape of the genus, sensu stricto, does. 

Conrad (1874, p. 30) described but did not illustrate “Planor- 
bis” pebasana from the Pebas beds of Peru. He was not sure 
but that his specimens might have been Recent forms washed into 
the deposit. “Planorbis” bourguyi de Oliveira Roxo (1924, fig. 
f£) was discovered in the upper Amazon layers at Tres Unidos, 
and De Greve (1938, p. 107, pl. 4, figs. 29, 30) figured a form 
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from strata of the same age at Iquitos, Peru. All of the shells 
mentioned are very small and so are not comparable to the large 
species described herein, 

“Planorbis” llanerensis, n. sp. Plater tgs 2, 2 

Shell large, ultradextral, orbicular ; spire sunken; whorls about 
31%, body whorl large; aperture large, rounded; umbilicus large, 
deep, and broad; body whorl and aperture extend above the 
umbilical area (fig. 2 oriented as below) ; surface smooth ; sutural 
areas channelled. 

The picture of the holotype, the only specimen available of the 
species, was taken before the apical and umbilical areas were ex- 
cavated. The lower side (apical) as figured shows the first whorls 
covered with rock matrix and a side view (figure 2) presents the 
impression of an elevated spire. This conception should be mod- 
ified because the spire is sunken. The periphery of the aperture 
has been crushed and has the appearance of being carinated, Such 
a semblance is misleading. 

The general shape and aspect of this species suggest that of 
Australorbis glabratus (Say) as figured in Laker (1945, pl. 77, 
figs. 30, 31), top and bottom views. «1. glabratus has more whorls 
and the aperture does not extend beyond the wicth of the whorls 
so far as in P. llanerensis. 

Dimensions.—Height, 11 mm.; greatest diameter, 24 mm. 

Type.—Holotype, No. 20103, Paleontological Research Insti- 
tution. 
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EXPLANATION OF PLATE 1 (1) 
Page 
Hyria trinitaria Maury oe ee ee eae iP 
Length, 70 mm.; height, 46 mm.; thickness (both valves), 
21mm. Paleont. Kes. Inst., No. 20073. 
Hyria trinitaria Maury elect a ey ae ae Se Ls 
Length, 60+ mm.; height, 43 mm.; thickness (right valve), 
lit mm. Paleont. Res. Inst., No. 20074. 
Hyvria trinitaria Maury soe a eee, 
Length, 58 mm.; height, 46 mm.; thickness (both valves), 18 
mm. Paleont. Res. Inst., No. 20075. 
Hyvia trinitaria Maury a ee Se 1) 
Length, 68 mm.; height, 46 mm.; thickness (left valve), 
10 mm. Paleont. Res. Inst. No. 20076. 
Hyria trinitaria Maury ut : eereey Mestre ee iL) 
Length, 49-+ mm.; height, 44+ mm.; thickness (both 
valves), 16 mm. Paleont. Res. Inst., No. 20077. 
Hyria trinitaria Maury Be ee ee 
Length (of fragment), 43 mm.; height, 35 mm.; thickness 
(left valve), 10 mm. Paleont. Res. Inst., No. 20078. 
Hyria trinitaria Maury eR ae ee | 
Length, 70 mm.; height, 40+ mm.; thickness (both valves), 
21 mm. Paleont. Res. Inst., No. 20079. 
Hyria trinitaria Maury oie Ne Eee ene Re we MES 6 os le 
Length, 70+ mm.; height, 40 mm.; thickness (right valve), 
12 mm., right valve only measured. Paleont. Res. Inst. 
No. 20080. 
Hyria trinitaria Maury 12 


Length (of fragment), 59 mm.; height, 44 mm. ; thickness 
(right valve), 10 mm. Paleont. Res. Inst., No. 20081. 
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PLATE 2a@) 


Castalioidesmladdia Varsha, =n ee 
Fragment length, 24 mm.; height, 23 mm.; thickness (left 
valve including hinge), 10 mm. Paleont. Res. Inst., No. 
20097. 
Castalioidesmladdi, Marshal |lmeeee see ee ee ae 
Length, 45 mm.; height, 33 mm.; thickness (right valve), 
10 mm. Paleont. Res. Inst., No. 20098. 
Castalioides@laddis Marshallese eee eee 
Length, 44 mm.; height, 31 mm.; thickness (both valves), 21 
mm. Paleont. Res. Inst., No. 20099. 
Castalioidessladdi) Marshalle==2 2 i oe 
Length, 42 mm.; height, 30 mm.; thickness (both valves), 
19 mm. Paleont. Res. Inst., No. 20100. 
Castalioides: addin Marshall, = 22. 2. ! eo ee ee : 
Length, 21 mm.; height, 17 mm.; thickness (both valves), 7 
mm, Paleont. Res. Inst., No. 20101, 
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EXPLANATION OF PLATE 2 (2) 


Figure Page 


1. QOstomya mencheri, n. sp. —~ 21 
Length, 22 mm.; height, 13 mm.; thickness (both valves), 7 
mm. Paratype, Paleont. Res. Inst., No. 20082. 
2. Ostomya mencheri, n. sp. —... : BRE ier ae ee. 2hil 
Length, 16 mm.; height, 10 mm.; thickness (both valves), 
7 mm. Paratype, Paleont. Res. Inst., No. 20083. 
8. QOstomya mencheri, n. sp. -— cca see Stare 
Length, 20 mm.; height, ie mm.; thickness (both valves), 
8 mm. Holotype, Paleont. Res. Inst., No. 20084. 
4. Ostomya mencheri, n. sp. — ae ail 
Length, 14 mm.; height, 8 mm.; thickness. (right valve), { =e 
mm. Paratype, Paleont. Res. Inst., No. 20085. 
Ostomya mencheri, n. sp. - Ors te 21 
Length, 20 mm.; height, 11 mm. “thickness (both valves), 
7.5 mm. Paratype, Paleont. eu: inst No. 20086, 


6. Ostomya mencheri, n. sp. — : ae, ey sit 
Length, 20 mm.; height, 12 mm.; - thickness (both valves), 
8 mm. Paratype, Paleont. Res. Inst., No, 20087. 
7. Ostomya mencheri, n. sp. —_- ; : Sete = Pil 
Length, 21 mm.; height, 11 mm.; thickness (both valves 
crushed), 8 mm, Paratype, Paleont. Res. Inst., No. 20088. 
8. Corbicula (Cyanocyclas) desolai, n. sp. 19 
Length, 19 mm.; height, 19 mm.; thickness (both valves), 
12 mm. Paratype, Paleont. Res. Inst., No. 20089. 
9,14. Corbicula (Cyanocyclas) reese secre n. sp. 20 
Length, 23 mm.; height, 21 mm.; thickness (both valves), 13 
mim. Holotype, Paleont. Res. Tust., No. 20090, 
10. Corbicula (Cyanocyclas) eee nN. Sips 20 
Length, 18 mm.; height, 16.5 mm.; thickness (both valves), 
9mm. Paratype, Paleont. Res. Inst., No. 20091. 
11. Corbicula (Cyanocyclas) monagasensis, n. sp. 29 
Length, 21 mm. (crushed) ; height, 18 mm.; thickness (right 
valve), 5.5 mm. Paratype, Paleont. Res. Inst., No. 20092. 
12. Corbicula (Cyanocyelas) desolai, n. sp. 19 
Length, 16 mm.; height, 14 mm.; thickness (left valve), 5 
mm, Paratype, Paleont. Res. Inst., No. 20093. 
13. Corbicula (Cyanocyclas) desolai, n. sp. 19 
Length, 21 mm.; height, 19 mm.; thickness (both valves), 
13 mm. Paratype, Paleont. Res. Inst., No. 20094. 
15. Corbicula (Cyanocyclas) monagasensis, n. sp. 20 
Length, 21 mm.; height, 18 mm.; thickness (both valves), 11 
mm. Paratype, Paleont. Res. Inst., No. 20095, 


16. Corbicula (Cyanoeyclas) desolai, n. sp. vise 19 


Length, 21 mm.; height, 18 mm.; thickness (both valves), 
10.5 mm. Holotype, Paleont. Bes, Inst., No, 20096. 


or 
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PLATE 3 (3) 


Figure 
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EXPLANATION OF PLATE 3 (3) 


Prodiplodon tipswordi, n. sp. Cara! a 
Length, 71 mm.; height, 41 mm.; thickness 


(both valves), 


19 mm. Holotype, Paleont. Res. Inst., No. 20102. 


“Planorbis” lIlanerensis, n. sp. 
Height, 11 mm.; greatest diameter, 24 mm. 
eont. Res. Imst., No. 20105, 


Prodiplodon tipswordi, n. sp. 
Fragment, length, 26 mm.; height, 15 mim.; 


Holotype, Pal- 


thickness (right 


valve), 4 mm. Paratype, Paleout. Res. Ins!., No. 20104, 


Asolene guatalensis, n. sp. 
Height, 19 mm.; greatest diameter, 14 mm. 
eont. Res. Inst., No. 20105. 


Asolene guatalensis, n. sp. 
Height, 27 mm.; greatest diameter, 29 mm. 
eout. Res. Inst., No. 20106. 
Prodiplodon tipswordi, n. sp. 
Length, 65 mm.; height, 45 mm.; thickness 


5 mm. Paratype, Paleont. Res. Inst., No. 


Prodiplodon tipswordi, n. sp. 


Length, 75 mm.; height, 51 mm.; thickness 
> 


Paratype, Pal- 
Holotype, Pal- 


(right valve), 
20107. 


(bot) valves), 


23 mm. Paratype, Paleont. Res. Inst., No. 20108. 


Hyria weisbordi, n. sp. 


Length, 38 mm.; height, 36 mm.; thickness 13+ mm. Holo- 


type, Paleont. Res. Inst., No. 20109. 
Asolene guatalensis, n. sp. 
Length, 25 mm.; greatest diameter, 19 mm. 
eont. Res. Inst., No. 20110. 


Paratype, Pal- 
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A NEW LOWER CHEMUNG CRINOID 
By 


WINIFRED GOLDRING 
New York State Museum, Albany, N. Y. 


Through the kindness of Max J. Kopf of Buffalo, N. Y., the 
writer has had the opportunity of studying 55 specimens of a new 
species of crinoid in various stages of preservation. Two other 
species assigned to the genus have been described in The De- 
vonian Crinoids of the State of New York (N. Y. State Mus., 
Mem. 16, 1923), pp. 438, 440, pl. 57, Loganocrinus geniculatus 
Goldring from the Hamilton (Moscow) beds and L. infundibulh- 
formis Goldring from the lower Chemung beds. Of these two 
species L. kopfi bears closest resemblance to the other lower Che- 
mung form. 


Loganocrinus kopfi, n. sp. Plate 1, figs. 1-6 

Dorsal cup. Funnel-shaped when seen from the anterior side. 
The specimens are crushed or not well preserved, and in only one 
specimen (figure 4) can the plates of the posterior side be dis- 
tinguished. This last mentioned specimen is so crushed that it 
would be difficult to say whether there is any bulging in the anal 
region. In one specimen (figure 1) the dorsal cup has a height 
of 7 mm., width at the base, 2.3 mm. and at the top of the radials, 
71mm. A second specimen (figures 2, 3) shows the following 
measurements: height, 6 mm., width at base, 2.6 mm. (exagger- 
ated by crushing), width at top of radials, 6 mm, A smaller spec- 
imen shows a height of 5.5 mm., width at base, 1.8 mm., width at 
top of radials, 5.4 mm. These and other specimens in the collec- 
tion indicate a somewhat larger species than L. infundibuliformets. 
The infrabasals are comparatively large, pentagonal, the lateral 
faces somewhat the longest. In the third specimen mentioned an 
infrabasal has a height of 1 mm and a width at the top of 1.1 mm. ; 
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in the second specimen a height of 1.5 mm, with the width not ac- 
curately obtainable. Three of the basals are hexagonal, the pos- 
terior and right postero-lateral heptagonal. Average basal in the 
three specimens have heights of 3.6 mm., 3.1 mm., and 2.1 mm. 
and widths of 3 (?) mm, 2.1 mm., and 1.4 mm., respectively. The 
radials are heptagonal, with the radial facet nearly as wide as 
the radial. Average radials in the first two specimens have 
heights and widths of 2.6 mm.;-in the smallest specimen an aver- 
age radial has a height of 1.7 mm. and a width at the top of 1.8 
mm. 

The anal area, poorly preserved in one specimen (figure 4), 
shows a large, pentagonal radianal and a somewhat smaller, pen- 
tagonal anal +. These plates and the lower, large plates of the 
anal tube show faint radiating ridges. 

Tegmen. The anal x and radianal are followed by several 
large, apparently hexagonal plates. The anal tube is long and 
slender, probably reaching almost to the arm tips; after the first 
few large plates composed of vertical rows of very short, broad 
plates. As in L. infundibuliformis a median dorsal ridge extends 
the full length of the tube. Two typical specimens (figures 5, 6) 
show for the anal tube lengths of 32.4 mm. and 37 mm. and widths 
of 3.3 mm. and 4.6 mm., respectively. 

Arms. As in L. infundibuliformis the two primibrachs ‘togeth- 
er have an hour glass appearance (figure 1), The first primibrach 
is quadrangular, having roughly the appearance of a truncated 
triangle, though narrower at the middle than at the top. The 
pPrimaxil is pentagonal, distinctly longer than the primibrach, 
broader at the base than at the middle, giving an hour glass ap- 
pearance. An average specimen (figure 1) has a combined 
height of 3.7 mm, for the two primibrachs. The arms are long and 
slender, 42 mm, being the greatest length observed. The brachials 
are quadrangular to slightly wedge-shaped, every second one 
bearing a pinnule alternately on each side uf the arm, giving a 
slightly zigzag effect to the arms. Of each pair of brachials the 
first is shorter. In one of the better preserved specimens (figure 
1) a slight dorsal keel is indicated on the primibrachs and all the 
brachials. The pinnules are long and slender (measurements up 
to 10 mm.) and composed of long ossicles. 
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Column. Strongly pentagonal, the angles made more promin- 
ent by nodular thickening of the columnals there. The column is 
comparatively stout for such slender forms. The column varies 
in the several specimens from a diameter of 1.2 mm. to a diame- 
ter of 1.7 mm., possibly 2mm. There is slight difference between 
the diameter at the base of the calyx and at a point a few centi- 
meters distant. The columnals are shorter near the calyx, but 
in a few millimeters there is an alternation of this type with 
slightly longer ones and there the columnals are fairly constant. 
Occasionally in more distal portions of the column every fourth 
columnal, though not noticeably longer than the others, seems to 
be thickened and gives the appearance of a nodal. The columns 
of these specimens are not well preservd. 

Horizon and locality—From the lower Chemung beds (Alfred 
shale), Alfred Station, Allegany Co., N. Y. 

Types—The syntypes are in the collection of Max J. Kopf, 
Ruffalo, N. Y. 

Remarks.—Though bearing a strong resemblance to L. infundi- 
buliformis, L. kopfimay be readily distinguished from it. L. kopf 
is a larger species with less slender dorsal cup, the two primi- 
brachs are not only hourglass-shaped together but each gives that 
appearance individually. The arms in this species show two sizes 
of brachials and tendency toward development of a dorsal keel. 
The column is comparatively stout and pentagonal in contrast te 
tie slender, rounded stem of L. infundibuliformis which widens 
for a few millimeters just below the base of the dorsal cup. 


PLATE 


PEATE © ¢4) 
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ExpPLANATION OF PLATE 1 (4) 
Figure Page 
1-6. Loganocrinus kopfi, n. sp. ———2-—-—~---—---—-----_—____-_—----+-——— 3 
1. Specimen, X 2, showing plates of dorsal cup, the hour- 
glass appearance of the primibrachs, and the character 
of the arms. 
2. Mold of specimen, X 2, showing plates of dorsal eup, por- 
tion of column, and length of arms. 
3. Impression of the same, X 2. 
4. Specimen, X 2, showing plates of posterior side and char- 
acter of arms. 
5,6. Specimen, X 2, showing anal tube and arms, 
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Paleozoic geology, and fossils of Venezuela, 
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POSSE AN DERECEN ?- CYPR ALIDAL OR ELE 
WESTERN REGIONS OF THE ANEERICAS? 


By 


7 


WitttaAmM Marcus INGRAM 
Mills College, California 
INTRODUCTION 

One of the problems confronting those working with fossil and 
living Mollusca is the lack of current compilations, bringing to- 
gether data published at widely different times and in a variety 
of journals on specific families of Mollusca. Such compilations, 
done by those familiar with certain molluscan families, provide 
for a better understanding of specific relationships and distri- 
butional problems for those working generally on vast molluscan 
faunas made up of many families. Here an attempt is made to 
clarify, whenever possible, the relationships of the Cypreeide 
from the western regions of the Americas, and from the avail- 
able data at hand to briefly discuss distributional and migrational 
problems, , 

In clarification of the data from the western regions of the 
Americas, the writer has included the Pacific Coast of the Amer- 
icas and the islands off the coast. Because stratezic distributional 
problems revolve about the final formation of the Central Ameri- 
can land bridge, closing a migrational path for marine forms 
sometime in the Miocene, the cowry fauna of both the Pacific and 
Atlantic sides of Mexico, Central America, and that of northern 
Colombia and Venezuela are included. 

The Cypreidz are here divided into those found only in the 
fossil state and into those found either living or living and fossil. 
A total of 60 species and subspecies are listed from the western 
regions of the Americas: 21 species have a present day distri- 
bution in the shore waters about the continents and islands 


1 This work was supported by a grant-in-aid from the Sigma Xi Re- 
search Fund, 
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bordering them; It extinct species are found along the West 
Coast of North America; 28 extinct species are found in Central 
America and in the western area of South America. 

In formulating the bibliography on extinct fossil species much 
time was consumed in tracing scattered literature pertinent to 
the subject; with this in mind, the original descriptions of the 
extinct species are included to facilitate the work of those study- 
ing large molluscan assemblages. With the living species, which 
are better known, the writer refers one to Reeve (1845), Sower- 
by (1870), or Tryon (1885), feeling that the original descrip- 
tions would be superfluous. The writer has attempted to make 
the bibliography as complete as possible in discussing relation- 
ships of Cypreide from the western regions of the Americas 
with those from the entire Western Hemisphere. 

By virtue of visits to the collections of the United States 
National Museum, Washington, D. C., California Academy of 
Sciences, San Francisco, California, Cornell University, Ithaca, 
New York, Museum of Comparative Zoology, Harvard Univer- 
sity, Cambridge, Massachusetts, University of California, Berke- 
ley, California, Paleontological Research Institution, Ithaca, New 
York, and the Academy of Natural Sciences, Philadelphia, 
Pennsylvania, the writer has been able to gather accurate loval- 
ity data, and to examine all but a few of the holotypes of tle 
extinct species considered herein. 
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EeoruNnGl SPECIES OFM WESTERN NORTH AMERICA. 


_ The extinct species from western North America date from 
Cretaceous time. Two species, Cyprea squyerti Campbell and 
Cyprea suciensis Whiteaves, have been reported, respectively, 
from the Cretaceous of Montana and British Columbia. It may 
well be that with future explorations of Cretaceous beds that 
other Cypreeidee of this age will be found’. Eight Eocene species, 
Cyprea bayerquei Gabb, Cyprea castacensis Stewart, Cyprea 
Jresnoensis Anderson, Cyprea kempere Nelson, Cyprea mathew- 
sonu Gabb, Cyprea novasuma (Nelson), Cyprea_ simiensis 
Nelson, and Gisortia clarki Ingram make this epoch that of 
greatest cowry abundance in western North America. One 
species, Cyprea oakvilensis Van Winkle, is found in the Oligo- 
cene, and the Miocene has one species, Cyprea henikeri amandust 
Hertlein and Jordan. 

With the material now at hand no apparent close relation- 
ship can be pointed out between these extinct species, with the 
exception of Cyprea henikeri amandusi-Hertlein and Jordan in 
its relationship to more southern fossil species*. This lack of 


> 


2 Personal communication—the late Dr. F. M. Anderson, retired Cur- 
ator of Paleontology of the California Academy of Sciences, was deserib- 
ing at Ica t three Cretaceous Cyprwide from California. 

The velationship of ©. henikeri amandusi Hertlein and Jordan to 
species living elsewhere is discussed in a later section. 
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apparent relationship is due, in part, to poor preservation of holo- 
tvpes, for in several instances the holotype represents the only 
record of the species, Three West Coast species are known only 
as casts, and one does not reveal the characteristics of the aper- 
ture. Thus, it is not justifiable to point out theoretical relation- 
ships when important shell characters are unknown. 

Schilder (1932), having illustrations available and not having 
examined the actual mollusks, has apparently used a_ genus, 
“Focyprea’, as a catch-all for several West Coast species, as 
as well as for species occuring elsewhere in the Western Hem- 
isphere. He includes the following species in this genus: Cyprea 
oakvillensis Van Winkle, the holotvpe showing that only shell 
fragments remain, and that the specimen 1s typically a cast; 
Cyprea bayerquet Gabb, known only from a single specimen, a 
cast, that certainly does not reveal the characteristics enabling 
one to place it in any particular genus; Cyprea bayerque! casta- 
censis Stewart (—=Cyprea castacensis Stewart), a well-preserved 
specimen, which shows no relationship to the above two 
species; Cyprea novasuma (Nelson), a small species, far re- 
moved from the ones above is also included in the “ELocyprea”. 
Schilder (1932) places Cyprea fresnoensis Anderson in a genus, 
“Cypreaorbis,” with such species as Cyprea alabamensis de Gre- 
gorio, Cyprea nuculoides Aldrich, and Cyprea spheroides Con- 
rad. Cyprea fresnoensis Anderson was illustrated through the 
use of line drawings by Anderson (1905) when he described 
this species. The type was practically destroyed by the great 
San Francisco fire of 1906, and now remains as an unrecog- 
nizeable cast; certainly the original drawings and the cast do 
not reveal characteristics enabling one to place it correctly in a 
specific genus in the much-divided Linnean genus, Cyprea. 

This “throwing together” of species into various genera by 
Schilder (1932) is certainly unjustified and is misleading to 
workers trying to assemble faunal data. There is no doubt of 
the possible value of such a catalogue as Schilder (1932) at- 
tempted to make, but it should certainly never be attempted by 
one who is apparently as unfamiliar with the entire fossil 
Cypreidze fauna as is indicated by the willingness of Schilder 
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(1932) to place species in innumerable genera and subgenera 
without an awareness of the true characteristics of relationship. 
The writer feels that such brief comments should be made here 
to clarify the confusion established by Schilder (1932) in plac- 
ing species that he did not know into his genera and subgenera 
and thereby creating many conceptions of true relationship when 
in reality such relationship does not exist. It should not be mis- 
understood that the writer is criticizing a reduction of such a 
large Linnean genus as Cyprea into genera and subgenera if 
apparent relationship exists; the criticism is for the worker, un- 
familiar with the vast fossil Cypreidze fauna of the world, who 
will publish a catalogue on the basis of close relationship with- 
out adequate material or knowledge of such a large array of 
species. 

Gisortia clarki Ingram, although not related to vet any de- 
scribed West Coast species, seems to show affinity to Gisortia 
tuberculosa (Duclos) from the Ypresian stage, Paris Basin, 
France, a European species used by Clark and Vokes (1936) 
for their intercontinental correlation of West Coast Eocene and 
European Eocene faunas. To date the holotype of G. clarki In- 
gram from the Capay stage. Llajas formation, lower zone, Simi 
Valley, Ventura County, California, is the only specimen that 
has been collected. 


EXTEINCGL SPECLES OF WESTERN:SOUTH 
AMERICA AND OR CENTRAL AMERICA 


Of the extinct species from this region of the Americas six 
Species are from the Eocene; two from the» Oligocene; thirteen 
from the Miocene; five from the Pliocene; and one is Recent. 
Preservation, unlike that ef fossils from the West Coast of North 
America, is excellent, and individuals of a species are much 
more abundant. 

One Eocene species, Cyprea boggsi Olsson, is referred by 
Olsson (1928) to the subgenus Monetaria, indicating that it may 
be related to the Cyprea moneta Linneeus, Cyprea annulus Linn- 
wus, and Cyprea obvellata Lamarck group of Cypreide, one 


10 BULLETIN 120 o2 


with a wide present-day Indo-Pacific distribution. The affinity 
of C. boggst Olsson with the subgenus Mojeciaria should be 
questioned, for the teeth and canals are not those of the Mone- 
taria. Cyprea saltoensis Clark from the Eocene of Colombia, 
although a great deal larger than C. boggst Olsson, seems to 
show some affinity to it; the anterior columellar teeth, in both, 
appear similar in that two of these nearly extend over the base; 
the central teeth on the columellar side are relatively small in 
both, while the posterior columellar teeth are elongate and ex- 
tend a good way over the base. The shell of Cyprea boggst 
Olsson is more elongate in proportion to its width. The anter- 
ior and posterior canals are partially filled with matrix in C. 
boggst Olsson and cannot be compared, and the outer lip at the 
aperture is not well enough preserved to allow for comparison, 
Cyprea pijiguayensis Clark, likewise from the Eocere of Colom- 
bia, is a small species which appears to be unrelated to other 
West Coast Cypreide. 

An Oligocene species Cypredia chira Olsson, was described by 
Olsson (1931) from the lower Oligocene of Peru. Clark de- 
scribed a Cypredia carmenensis from the Eocene of Colombia. 
Other Cypredia, described from the Western Hemisphere appar- 
ently with the exception of Cypredia chira Olsson, denote the 
presence of strata of Eocene time. Trechmann (1923) described 
Cypredia subelegans and listed Cypredia clegans (Defrance = 
Sowerby) from the “Yellow limestone” of Jamaica, which prob- 
ably represents a middle Eocene occurrence. Schilder (1939a) 
described two species, Cypredia vistabellensis and Cypredia 
kugleri from the upper Eocene of Trinidad. Palmer (1937) enum- 
erated two species, Cypredia gilberti and Cypredia subcancellata 
(Johnson), from the Claiborne, middle Eocene of North America ; 
the former species was described from the Gosport sand of Mon- 
roe County, Alabama, and the latter from the Claiborne Eocene 
of Smithville, Bastrop County, Texas. Conrad (1854) described 
the first Cypredia from North America as Cypredia fenestralis 
(Conrad) from the Jackson, upper Eocene of Jackson, Mississip- 
pi. No present day, living Cypredia are found in the Western 
Hemisphere, the genus representing an extinct group of Cypre- 
ide. Evidence presented here would indicate that possibly this 
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genus might be used as an index for Kocene time in the West- 
ern Hemisphere. 

Eight Miocene species, Cyprea almirantensis Olsson from the 
Banana River, Panama, Gatun stage, middle Miocene, Cyvprea 
angustirima Spieker from Quebrada Zapotal, Peru, lower Zor- 
ritos, middle Miocene, Cyprea henikert Sowerby from the Mio- 
cene of Costa Rica, Panama, and Santo Domingo, Cyprea heni- 
keri isthmica (Schilder) from the excavations of the locks at 
Gatun, Isthmus of Panama, Miocene, Cyprea quagga (Schilder) 
from the Miocene of Venezuela, Cyprea andersoni Ingram and 
Cyprea tubere Ingram from Tubera Hill, one mile west of Tu- 
bera, Colombia, Miocene, and:Cyprea cayapa Pilsbry and Olsson 
from the Pliocene of Ecuador, are related to each other, and to 
several extinct and one living species of Cypreide@ found else- 
where in the Western Hemisphere. The living species is Cyprea 
mus Linneeus, found in the waters about Colombia and Vene- 
zuela, and possibly having a wider Caribbean distribution. Re- 
lated extinct species are Cyprea henikeri poternois Ingram 
(Plate 1, figs. 1, 2) from the Miocene of Santo Domingo, (In- 
gram, 1939b), Cyprea nouler Maury (Plate 3, fig. 13) from 
the Miocene of Santo Domineo (Maury, 1917), (Ingram, 1939, 
1942), and from the Miocene of Jamaica (Schilder, 1939a), and 
Cyprea henikeri amandusi Hertlein and Jordan from the San 
Ignacio Arroya, San Ignacio, Lower California, Isidro forma- 
tion, lower Miocene (Hertlein and Jordan, 1927), (Ingram 
1942). Thus this group of closely related species with the ex- 
ception of the living representative and Cyprea cayapa Pilsbry 
and Olsson is restricted-to the Miocene of the Western Hem- 
isphere. Pilsbry and Olsson (1911) indicate that their C. cayapa 
may belong to an older “‘fossiliferous series’ than the Pliocene, 
for it is covered with a growth of bryozoans and pierced by bor- 
ing organisms It thus may be possible to use the above cowries 
as a guide to Miocene time in the \Western Hemisphere. The 
writer will refer to the above species as the “Cyprea hentkeri 
eroup” of Cypreide. 

As the above data indicate, this cowry group was living on 
heth sides cf the Central American region before it was closed 
to marine migrations sometime in the Miocene. No living West 
Coast forms appear to be in anyway related to this group. 

Three species which apparently show close affinity with the 
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Cyprea henikeri group are found in the lower and upper Mio- 
cene of the East Indies; three of these species Cyprea caputi- 
pere Martin, Cyprea beberkiriana Martin, and Cyprea mur- 
isimilis Martin, have been recorded from the Miocene of Java, 
and a fourth, Cyprea humerosa Sowerby, was described from the 
“Tertiary formations, Cutch,” from the lower Miocene of west- 
ern India, Sowerby (1840). 

Vredenburg (1920) in his comprehensive paper on the class- 
ification of fossil Cvpreide referred to herein, called the Cyproa 
henikert group, the group of Cyprea mus, denoting merely a 
difference in selected names Included in Vredenburg’s (1920) 
group are North American fossil species that the writer has exam- 
ined, and by differences in shell characteristics they vividly show 
no close knit relationship with the above members of the Cyprea 
henikeri group; such species seemingly unjustihably placed in 
Vredenburg’s Cyprea mus group are: Cyprea spheroi'es Con- 
rad, Cyprea chilona Dall, Cyprea alabamensis de Grezorio, 
Cyprea carolinensis Conrad, Cyprea tumulus Heilprin, and 
Cyprea pinguis Conrad. A living species also included in Vre- 
denburg’s group, with a disregard of shell characteristics, is 
Cyprea caput-draconis, a tropical Pacific species which is close- 
ly allied to Cyprea caputserpentis Linneus. Possibly others in 
his Cyprea mus group should not be there, but the writer has 
not had the opportunity to examine a number of the European 
species that he lists. 

Schilder (1932) has referred many of the above species mak- 
ing up the closely knit Cyprea henikeri group to the genus 
Siphocyprea. In doing this he has completely disregarded the 
characteristics of the genotype, Siphocypraa problematica Heil- 
prin, a species removed from other cowries by an incurved lip 
on the posterior canal, and the only species yet described with 
this character. Siphocypraa problematica Heilprin is common 
in the Pliocene along certain regions of the Caloosahatchee 
River in Florida. Heilprin (1887) in proposing Siphocyfrea as 
a subgenus stated, “I propose this subvenus for a group of re- 
markable Cyprzas, which differ from all other members of this 
family in the possession of a deep, comma-shaped sulcus or de- 
pression, occupying the apical portion of the shell, and which, 
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as the posterior continuation of the aperture, is curved dex- 
trally around the axis of involution... . The other characters 
of the shell are those of the Cypreea generally.” Schilder (1932) 
also groups species not related to each other under Siphoc yp: @a, 
typically represented only by S. problematica Heilpcin. Such 
species showing no relationship to those of the Cyprea je.tkeii 
group (=Schilder’s (1932) Siphocyprea) are: Cyprea pennai 
(White), Cyprea carolinensis Conrad, Cyprea_ carolinensis 
flori’anus Mansfield, and Sulcocyprea problematica Weilprin. 

Nuclearia gabbiana (Guppy) is recorded here in the West 
Coast Cypreide as reported from the Miocene of northern Co- 
lembia by Anderson (1928). This species is found also in the 
Miocene of Haiti and Trinidad (Guppy, 1837), (Vilsbry, 1922), 
(Maury, 1917), and (Ingram, 1939a, 1942). No extinct species 
related to N. gabbiana (Guppy) are found in the Western Hem- 
isphere. Closely allied living species are, however, found living 
in the more central Pacific. The notable living allied species is 
Nuclearia nucleus (Linneus), ranging in general distribution 
from the Hawaiian and Tuamotu Islands into the Philippine 
region. A probable living descendent of N. nucleus Linnzeus in 
the Hawaiian Islands is N. madagascariensis (Gmelin), Ingram 
(1939e). Nuclearia madagascariensis (Gmelin) has been re- 
ported from the Pleistocene of the Hawanan Islands by Oster- 
eaard (1928). If N. gabbiana is the probable progenitor of N. 
nucleus (Linneus), the Western Hemisphere may then repre- 
sent the center of origin from which the now widely distributed 
N. nucleus (Linneus) arose. Nuclearia gabbiana (Guppy) may 
at this time be used to indicate the presence of. Miocene time 
in the Western Hemisphere. 

Two Pliocene forms, Cyprea cinerea morinus Ingram from 
Moen Hill, Costa Rica, and Cyprea cinerea limoncnsis Ingram 
from Limon, Costa Rica, show relationships to Cypraide. living 
and extinct, in the Western Hemisphere. The two species are 
related to Cyprea cinerea Gmelin, found living on the Atlantic 
side of Central America and having an extensive Caribbean 
range. Cyprea cinerea Gmelin has been reported in the fossil 
state from the Miocene of Costa Rica by Olsson (1922), from 
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the Miocene of Santo Domingo by Vilsbry (1g22) and by In- 
gram (1939a, 1940), from the Pleistocene (?) of Barbados by 
Schilcer (1939a), and as a_subfossil from the Bahamas 
b, Dall (1905). Vhe Miocene species, Cyprea cComiiiticensis 
Gabb, Cescribed from Santo Domingo, and reported from the 
Miocene of Panama by Olsson (1922), and from the Miocene 
of Costa Rica and Panama by Ingram (1940), is related to the 
above species and subspecies. Another Miocene species, Cyprea 
campbelliana Pilsbry, reported from the Miocene of Santo Do- 
mingo by Pilsbry (1922) is closely allied to the above species 
and subspecies. Cyprea cinerea Gmelin has a living distribu- 
tion encompassing the entire Caribbean area, ranging from 
Florida throuzh the Bahama Islands, the Greater Antilles, the 
Lesser Antilles to Trinidad, Brazil, Venezuela, Colombia, Hon- 
duras, and Mexico. 

Cyprea bartscht Ingram, described from the Phocene of Costa 
ica near the town of Limon, shows affinity to the lower Mio- 
cene species, Cyprea raymondrobertsi VPilsbry, described from 
~anto Domingo by Pilsbry (1922), and listed by Ingram (1939a) 
from Santo Domingo, to Cyprea raymondrobertsi bow. enensis 
Pilsbry from,.the Miocene of Bowden, Jamaica (Pilsbry, 1922 
(Ingram, 1939a). and to Cyprea spurcoi es Gabb from the Mio- 
eerie of Santo Domingo (Gabb, 1873),. (Maury, 1917), (Pilsbry, 
1922), (Ingram, 1939a). These species and subspecies show 
relationship to Cyprea spurca Linneus in general. shell shape, 
type of anterior canal. and teeth. Cyprea spurca Linneus has 
a current distribution embracing most of the Caribbean from 
Vahia, Brazil, to the Virgin Islands, to Santo Domineo and 
Haiti, Cuba, Bahamas, Florida, and Vera Cruz, Mexico. This 
species is reported from the Miocene of Santo Domingo by 
Maury (1917, 1921), from the Miocene of Costa Rica by Olsson 
(1922), Schilder (19392) lists a Erosaria (Ravitrona) spirca 
acicitlaris (amelin from the Pleistocene (7) of Parbados. In 
turn these species seem to be related to the living, widely dis- 
tributed Indo-Pacific species, Cyprea helvola Linneus, report- 
ed from the Pleistocene cf the Hawaiian Islands by Ostervaard 
(1928), and from the Tonga Islands by Ostervaard (1935). Ladd 
(1934) in his comprehensive paper on the geology of Vitilevu, 
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Fiji, described a Cyprea agassizgi from the Miocene of Vitilevu. 
He likened Cyprea agassizi to Cyprea staphylea Linneus 


(=Nuclearia staphylea (Linneus) ) to which it seems to bear 


little resemblance. His excellent dorsal and ventral view illus- 
trations show his Cyprea agassizi to be close to the Cyprea 
helvola of Linneus. 

The two Eocene Gisortia, described from South America, are 
not related. Gisortia colombiana Clark from Colombia is an ex- 
tremely small member of this genus, having a length of only 25.5 
mm. Gistovia thomasi Olsson, a large species with a length of 
118 mm., is from the Pale Greda formation, Cabo Blanco, Peru. 
Neither one of these species appears to be related to the North 
American Eocene species, Gisortia clarki Ingram. 


LIVING CYPR#IDA OF THE WESTERN 
REGIONS OF THE AMERICAS 


Of the 21 species and subspecies of living Cypreeidee occuring 
in the western regions of the Americas, 13 have a fossil record 
in the Western Hemisphere. The living species range as far 
north as Monterey Bay, California, (Cyprea spadicea Swainson) 
and southward into Peru (Cyprea arabicula Lamarck, Cyprea 
annette Dall, Cyvprea cervinetta Kiener, Cyprea nigropunctata 
Gray and Cyprea roberts Hidalgo). 

This is a small Cypreide fauna for an area encompassing so: 
great a coast line. The general lack of coral reefs possibly ac- 
counts for the relatively few species, for evidence indicates that 
the development of numerous Recent species of Cypreeide goes - 
hand in hand with extensive coral reef growth, for areas with 
good reef development and with far less coast line have great- 
er cowry faunas. 

There has been but a slight influx of Polynesian and Indo- 
Pacific species into the Cypreide fauna of the west coast of 
the Americas. The typical frontiers for the Polynesian and Indo- 
Pacific Cypreide are: the Galapagos Islands on the Equator, 
and approximately 600 miles west of Ecuador; Cocos Island, ap- 
proximately five degrees above the equator and 300 miles from 
the coast of Costa Rica; and Clipperton Island, about 670 miles 
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southwest of Acapulco, Mexico, and approximately ten degrees 
north of the equator. No Polynesian or Indo-Pacific species 
has yet been reported from the shore waters of the American 
continents. Hertlem (1937) in his important paper on marine 
mollusks occuring in both Polynesia and the western Americas 
recorded the following species of Volynesian and Indo-Pacific 
Cypraide in West Coast waters about the following islands: 
Cyprea Cepressa Gray (=Itermedia Gray, =gilli Jousseaune ), 
Cpyrea isabella Linneus,Cyprea scurra Chemnitz, and Cyprea 
teres Gmelin (=tabescens Dillwyn, =punctulata Hidalgo) from 
Clipperton Island; Cyprea moncta Linneus from Cocos Island, 
and the Galapagos Islands. Ingram (1945) recorded a species, 
Cyprea rashleighana Melville, found in Hawaii, from Cocos 
Island. 

It is possible that the Hawaiian Islands, the Marquesas Is- 
lands, the Tuamotu Islands, and [aster Island represent. the 
typical western frontier zone for Cypreide faunas, common 
in the more central Pacific. It may be that Cyprea isabella Lin- 
neus, among the above species, has not migrated from the typ- 
ical western frontier zone but represents a relic persistin’ in 
the West Coast waters, for this species has been reported from 
the Miocene of Santo Domingo by Pilsbry (1922), Gabb (1873). 
Maury (1917), Ingram (1939a), from the Miocene of Vene- 
zuela by Schilder (1939a), from the Miocene of Bowden, Ja- 
maica, by Woodring (1922), and from the Miocene of Trini- 
dad by Schilder (19309a). Ladd (1934), described a Cyprea 
isabella lekalekana from the Miocene of Vitilevu, Fiji. Thus 
two Miocene occurrences of Cyprea isabella are presente | from 
areas several thousands of miles apart. Ostergaard (1935) re- 
ports Cyprea isabella Linneus from the Pleistocene of Tonga- 
tabu, Tonga Islands. 

Cyprea isabella mexicana Stearns, an inhabitant of the waters 
in the Gulf of California, successfully moved to an outer fron- 
tier Clipperton Island and the Galapagos Islands, whereas the 
species listed above have not been able to surmount unknown 
conditions to become reversely established on the continents 
proper of the Americas, The Clipperton and Galapagos Island 
records of Cyprea isabella mexicana Stearns represent the east- 
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ernmost outpost of this subspecies; it is replaced by the typi- 
cal C. isabella Linneus in the Tuamotus, Marquesas, and Ha- 
waiian Islands. 

Cyprea cervinetta Wiener, from Lower California, Panama, 
Ecuador, Peru, and Galapagos Islands, is related to species, 
both living and extinct, on the Atlantic side of Central America. 
The living species are Cyprea cervus Linneeus and Cyprea zebra 
Linnzeus, both with a wide distribution in the Caribbean.* A 
Miocene species, Cyprea trinitatensis Mansfield from Trinidad, 
(Mansfield, 1925), and Venezuela, (Schilder, 1939a), seems to 
be closely related to these living species, and very likely repre- 
sents the ancestral type. It differs most notably from the living 
species in having a very prominent spire in the adult state. One 
can then conclude that the West Coast species, Cyprea cervin- 
etta Kiener, was isolated from its living relatives in the Carib- 
bean by the closure of the seaway in Central America in the 
Miocene, and that through many thousands of years the three 
living species have become differentiated from their Miocene 
ancestor. 

Three species included here are confined generally to the 
Caribbean area; these are, Cyprea spurca Linneus, Cyprea 
mus Linneus, and Cyprea cinerea Gmelin. The former species 
has been reported from the Miocene of Santo Domingo by 
Maury (1917) and from the Miocene of Costa Rica by Olsson 
(1922) ; the latter species has a Miocene occurrence in Costa Rica 
(Olsson, 1922), and in Santo Domingo (Pilsbry, 1922). The 
writer has been unable to find data to indicate that Cyprea mus 
Linnzus is found as a fossil. 


+ See specific list for complete distributional records of the species dis- 
cussed. 
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OCCURRENCE 


REGIONS OF 


CYPRAIDA IN. THE WESTERN 


THE AMERICAS 


RECENT 


annette Dall 
albuginosa Gray 
avabieula Lamarek 
cervinetta Wiener 
cervus Linneus 
enerea Gmelin 
depressa Gray 
isabella Linnveus 
isabella-mexicana Stearns 
moneta Linnweus 
mus Linneus 


Cyprana nigropunetata Gray 
Cyprea robertsi ILidalgo 
Cyprea rashleighana Melvill 
Cyprwa seurra Chemnitz - 
Cyprea spadicca Swainson 
Cyprea spurea Linneus 
Cyprea teres Gmelin 
Cyprrea zebra Linncus 


Pustularia (?) pustulata (Solander) 
Cyprea darwini Ingram, (as an ex- 


tiret form. only) 


PLEISTOCENE 


annette Dall 
arabicula Lamarck 
cervus Linneus 
c¢inerea Gmelin (?)5 
nigropuuctata Gray 


Cyprea spadicea Swainson 


Cypriva spurea acicularia Gmelin (2?) 


Cyprea zebra Linneus (7?) 


Pustularia (?) pustelata (Solancecr) 


PLIOCENE 


carneola (?) Linneeus 
aff. cervinet.a Kiener 
spadicea Swainson 
zebra Linnewus 
bartschi Ingram 


Cyprian cayapa Pilsbry and Olsson 


Cyprea chilensis Philippi 


Cyprea cinerea limenensis Ingram 
Cyprxa cinerea morinis Ingram 


Cyprea costaricacnsis Ingram 


MIOCENE 
OCyprea henikeri amandusi Hertlein 


cinerea Gmelin 

isabella Linneus 

spurca Linneus 
almirantensis Olsson 
andersoni Ingram 
angustirima Spieker 
angustirima hyaena (Sehil- 


dominicensis Gabb 
henikeri Sowerby 


and Jordan 


Cyprea henikeri isthmica (Sehilder) 


Cyprxa merriami Ingram 
Cyprea parisimina Olsson 
Cypraa quagga (Schilder) 
Oypriea tubere Ingram 

Cyprea venezuelana (Sehilder) 


Nuclearia gabbiana (Guppy) 


OLIGOCENE 


oakvillensis VanWinkle 


Cypreedia chira Olsson 


KHOCENE 


bayerquei Gabb 
boggsi Olsson 
castacensis Stewart 
fresnoensis Anderson 
kempere Nelson 
novasuma (Nelson) 
pijiguayensis Clark 


Cyprea saltoensis Clark 
Cyprwa simiensis Nelson 
Gisortia clarki Ingram 
Gisortia colombiana Clark 
Gisortia thomasi Olsson 
Cypraedia carmenensis Clark 


5 The (?) after the specifie name is a question of the geologie oeeur- 


61 Wrst AMERICAN 


CRETACEOUS 


Cyprea squyerii Campbell 
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Cyprea suciensis Whiteaves 


CYPRAIDA FROM THE ISLANDS OFF THE 
WEST COAST OF THE AMERICASs 


albuginosa Gray 
arabicula Lamarck 
cervinetta NKiener 
darwini Ingram 
depressa Gray 
isabella Linnwus 


Cyprea 
Cyprea 
Cyprea 
Cyprea 
Cyprea 
Cyprwa 

CYPRAIDA 


FROM THE 


PACIFIC 


isabella-mexicana Stenitis 
scurra Chemnitz 

teres Gmelin 

moneta Linnewus 
rashleighana Melvill 

(2?) pustulata (Solander ) 


Cy prea 
Cyprea 
Cypreea 
Cypraa 
Cypriea 
Pustularia 
COAST 


OF MEXICO, 


CENTRAL AMERICA, AND SOUTH AMERICA 


albuginosa Gray 
angustirima Spieker 
annette Dall 

arabieula Lamarck 
boggsi Olsson 

Cyprea cayapa Pilsbry and Olsson 
Jyprea cervinetta Kiener 

Cyprea chilensis Philippi 


Cypraea 
Cypraa 
Cy priea 
Cyprea 
Cypriea 


Cyprea henikeri amandusi Hertlein 
and Jordan 

Cyprea isabella-mexicana 
Cyprea nigropunctata Gray 
Cyprea robertsi Hidalgo 
Cyprea spadicea Swainson 
Gisortia thomasi Olsson 
Cypredia chira Olsson 
Pus.waria (?) pustulata 


Stearis 


(Solander ) 


CYPRAIDA FROM THE CARIBBEAN COAST OF MEXICO, 


CENTRAL 


Cyprea almirantensis Olsson 


Cyprea andersoni Ingram 

Cyprea angustirima hyaena (Schil- 
der ) 

Cyprea bartschi Ingram 

Cyprea carenola (?) Linneus 

Cyprea cervus Linneus 

Cyprea cinerea Gmelin 

Cyprea cinerea limonensis Ingram 

Jyprea cinerea morinis Ingram 

Cyprea costaricaensis Ingram 

Cyprea dominicensis Gabb 

Cyprea henikeri Sowerby 

Cyprea henikeri isthmica (Schii- 
der ) 


CYPRAIDA FROM THE WEST 
bayerquei Gabb 

castacensis Stewart 
fresnoensis Anderson 
kempere Nelson 
mathewsonli Gabb 
novasuma (Nelson) 


Cypreea 
Cyprea 
Cyprea 
Cyprea 
Cypreea 
Cyprea 


AND SOUTH 


AMERICA 

Cyprea isabella Linneus 
Cyprea merriami Ingram 
Cyprea mus Linneus 
Cyprea parisimina Olsson 
Cyprea pijiguayensis Clark 
Cyprea quagga (Schilder) 
Jyprea saltoensis Clark 
Cyprea spurea Linneus 
Cyprea tubere Ingram 
Cyprea venezuelana (Sehilder) 
Cyprea wegeneri (Schilder) 
Cyprea zebra Linneus 
Cypredia carmenensis- Clark 
Gisortia colombiana Clark 
Nuclearia gabbiana (Guppy) 


COAST OF THE UNITED STATES 


Cyprea oakvillensis VanWinkle 
Cyprea simiensis Nelson 
Cyprea squyerii Campbell 
Cyprza suciensis Whiteaves 
Cyprea spadicea Swainson 
Gisortia clarki Ingram 


6 Tslands but a short distance off the coast, such as Santa Catalina and 
Santa Barbara, are not included. The islands considered here are, Clipper. 
ton, Cocos, Galapagos, and Revilla Gigedo Islands; see the species list. 
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SPECIES LIST(OF LIVING ANDTOF LIV ENG 
AND FOSSIL CYPRALA 


Cyprza albuginosa Gray 

ypread aiciyino.a Mawe, Wimmer, 1880, Math. Naturwiss SI., Bu., 80:5, 
p. 493; Stearns, 1893, U. S. Nat. Mus., Proe., 16:942, p. 395; Stearns, 
1894, U. S. Na.. Mus:, Proe., 17:996, p. 189; Dall and Ochsner, 1928) 
California Acad. Sci., Proc., 4th ser., 17:4, p. 96. 

Cypraa aleuginosa Gray, Strong and Hanna, 1930a, California Acad. 
Sci., Proc., 4th ser., 19:2, p. 10; Strong and Hanna, 1930b, California 
NGC esis, = let OCH en -tUi SCL milo co. a )emmlion 

Krosaiia (#.) albuginosa albuginosa (Gray), Sehilder, 1952, Fossilium 
Cat., 1: Animalia, Pars 55, p. 16. 

Lrosaria (EB) aliuginosa marieformis Schilder, 1932, Fossilium Cat., 
1, Animalia, Pars 55, p. 164; Sechilder and Sehilder, 1959, Malae, 
Soc, London, Proce, 23:4, p: 135. 

Lrosaria albuginosa albuginosa Gray, Sehilder and Sehilder, 1939, Malae. 


Soe.. London, Proe., 23:4, p. 133. 


In collections Cyprea albuginosa Gray has sometimes been 
confused with Cyprea poraria Linneus. The only similarity, be- 
tween these species is the color pattern. In all other character- 
istics they are quite distinct. C. poraria Linnzus is not found 
along the west coast of the Americas nor on the neighboring 
islands. 

Schilder and Schilder (1939) list two forms of C. albuginosa 
Gray from the West Coast, a Cyprea albuginosa albuginosa Gray 
from northwest Mexico, Revilla Gigedo, Mazatlan to Tres Mar- 
ias and Cyprea albuginosa marieformis Schilder from the Gala- 
pagos to Ecuador, The writer has examined long series of 
freshly collected specimens from the above areas and has not 
been able to find any characteristics which would indicate that 
C. albuginosa Gray, s. s., can be divided into subspecies. 

Recent distribution.—United States National Museum: Cape 
San Lucas, La Paz, Lower California; southwest side of Cer- 
ralvo (Ceralbo) Island, San Jose Island, Gulf of California ; 
Tres Marias Islands, Mazatlan, Mexico; Panama, California 
Academy of Sciences: Maria Madre Island, Tres Marias, Mex- 
ico; Bay of Panama, P’anama; James Island, Hood Island, Albe- 
marle Island, Galapagos Islands. Harvard University: Cape 
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San Lucas, Lower California‘. 

Strong and Hanna (1930a) list this species from Socorro 
Island, Revilla Gigedo Islands and give its distribution as from 
the Gulf of California to the Galapagos Islands. They, too, 
(1930b) list it from Maria Madre and Maria Maedalena Is- 
lands in the Tres Marias Islands off the west coast of Mexico. 
Dall (1910) gives its distribution as from the Gulf of California 
to the Galapagos Islands. 

Fossil distribution University of California: Recent, Mar- 
vuer Bay, Carmen Island, Gulf of California; San Pedro, north- 
west of Guaymas, Sonora, Mexico. 

Dall and Ochsner (1928) list a Cyprea albuginosa Mawe 
from Albemarle Island in the Galapagos Islands and suggest 
that its age is Pleistocene, The writer has examined the C. al- 
biginosa Mawe material collected by the above writers and has 
determined that it was misidentified; in reality the C. albugin- 
osa Mawe of Dall and Ochsner (1928) is Cyprea nigropunc- 
fata Gray. 


Cyprea annette Dall 

(yprea sowerbyt Wiener, 1845, Spee. Gen. Icon. Coq. Viv., vol. 1, Porce- 
laine, p. 38, pl. 7, fig. 9. Not C. sowerbyi Gray, 1832. 

Cyprea sowerbyi Kiener, Stearns, 1891, U. 8S. Nat. Mus., Proe., 14:854. 
DD. o205° Steams, 1894. U.S: Nat. Mus; Proc, 173996; p, 189: 

Cypraea annette Dall, 1909, Nautilus, vol. 22, p. 125. 

Cyprea annette Dall, 1910, U. S. Nat. Mus., Proe., vol. 37, p. 227; Dall, 
1918, Nautilus, vol. 32, p. 24; Jordan, 1924, Bull. So. California Aead. 
Sei., 25:5, p. 156; Olsson, 1924, Nautilus, 37:4, pp. 120-130; Grant and 
Gale, 1931, San Diego Soc. Nat. Hist., Mem., vol. 1, p. 752; Jordan, 
1936, Contri. Dept. Geol. Stanford Uniy., 1:4, p. 113. 

Zonaiia (Z%.) annette (Dall), Schilder, 1932, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 179. j 

Zonaria annette wquinoctialis Schilder, Sehilder and Schilder, 1939, 
Malac. Soe. London, Proc., 23:4, pp. 143-144. 

Zonaria annette annette Dall, Schilder and Sehilder, 1939, Malae. 
Soc. London, Proc., 23:4, p. 144. 


Cyprea annette Dall appears to the writer to show some affin- 
* The distribution reecrids listed here were selected by the writer as 
being authentic; not all records were taken when a question of authen- 
ticity arose, Only specific localities were used. Additional records have 
no doubt been added to the collections since the writer’s visits from 1938- 
1944. Too, it is likely that some records were inadvertently overlooked 
under the pressure of time; an indication of the true range of each living 
species is proferred nevertheless. 
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ity to Cyprea spadicea Swainson*. The similarities between the 
two species are not evident until individuals of approximately 
the same size are compared. The posterior canal is quite simi- 
lar as is the anterior one, The outer lip at the anterior canal in 
each is declivous, and the terminal ridge of both is similar. The 
outer lip teeth resemble each other; the similarity, however, 1s 
not at once noticeable because of the lack of color contrast of 
the teeth of C. spacicea Swainson. 

The several differences are the color pattern, the heavier shell, 
the more elonvate columellar side of the anterior canal, the 
poorly concealed spire, and the more numerous and _ heavier 
columellar teeth characteristics of C. spadicea Swainson. 

An examination of long series of individuals of C. annette 
Dall from Lower California and the Mexican proper side of 
the Gulf of California has revealed no startling variations that 
would lead one to think that subspecies existed in this area. Al- 
though this species has been reported as far south as the Pe- 
ruvian coast, the writer has not seen specimens that were col- 
lected far from the confines of the Gulf of California. One possi- 
bly mislabeled record examined by the writer was from [Ecua- 
dor and was similar in all respects to specimens found further 
north, Based on reliable material in the several great collections 
in North America Cyprea annette Dall is most commonly 
found in the Gulf of California and on the Pacific side of Low- 
er California. 

Recent distrtbution.—United States National Museum: La 
Paz, San Ignacio Lagoon, Cape San Lucas, Lower California ; 
west coast of Mexico-Guaymas, Mexico; southwest side of 
Ceralbo (Cerralvo) Island, San jose Island, Point Escendido- 
Los Animas Bay, Gulf of California. Harvard University: La 
Libertad, Sonora, Mexico; Magdalena Bay, Lower California ; 
Loreto, Gulf of California. University of California: Santa Rosa- 
lio Creek, Lower California. California Academy of Sciences: 
San Marcos Island, Gulf of California. 


S 


See discussion of C. spadicea Swainson, 
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Dall (1910) lists the distribution of this species as from Gulf 
of California, Mexico to Sechura Bay, Peru. Olsson (1924) 
records this species from Negritos, Lobitos, Mancora, and Zor- 
Titos; Peru. 

fossil distribution.—University of California: Recent, north- 
west arm of Bocechibampo Bay, northwest of Guaymas, San 
Pedro Bay, northwest of Guaymas, Sonora, Mexico; Salinas 
Bay-Carmen Island, Gulf of California; Santa Inez Bay, Puento 
Iscondido, Loreto, Lower California. 

Grant and Gale (1931) list Cyprea annette Dall from the 
Pleistocene of Lower California in the upper conglomerate mem- 
ber of Santa Rosa District and at Magdalena Bay. 

Cyprea arabicula Lamarck 

Cypraca aravicula Lamarck, Stearns, 1891, U. S. Nat. Mus., Pree. 
1¢:854, p. 325; Stearns, 1894, U. S. Nat. Mus., Proe., 172996, p. 
189; Jordan, 1924, Bull. So. California Acad. Sei., 23:5, Da Loos 
Olsson, 1924, Nautilus, 37:4, pp. 120-130; Strong and Hanna, 1930, 
California Acad. Sci., Proc., 4th ser., 19:3, p. 18; Grant and Gale, 
1931, San Diego Soc. Nat. Hist., Mem., vol. 1, p. 753; Jordan, 1936, 
Contri. Dept. Geol., Stanford Univer., 1:4, p. lis; Palmer and Hert: 
lein, 1936, Bull. So. California Acad. Sei., 35:2, p. 68; Ingram, 1942, 
Bull, Amer. Paleont., 27:104, p. 17.: 

Pseudozonaria arabicula (Lamarck), Schilder, 1932, Fossilium -Cat. 
1:Animalia, Pars 55, p. 173. 

Zonaria arabicula Lamarek, Sehilder and Schilder, 1939, Malac. Soc. 
London, Proe., 23:4, p. 145. 

Cyprea arabicula Lamarck has been placed in the subgenus 


Pseudozonaria by Schilder (1939) with Cyprea robertsi Hidal- 
go (=punctwata Gray) and Cyprea nigropunctata Gray®. To 
the writer C. arabicula Lamarck seems only to resemble super- 
ficially C. robertsi Hidalgo in color and in shell shape. Cyprea 
arabicula Lamarck has the canals more narrowed, has a more 
prominent fossula, and the teeth are always more numerous, 
finer, and the incisures are deeper than in C. robertsi Hidalgo. 
Too, in C. arabicula Lamarck the anterior canals are flanged 
and are not beaked, and a definite ridge, not present in C. robert- 
si Hidalgo, is present at the lateral terminations of the base. In 
C. arabicula Lamarck the terminal ridge is formed at the tip 
of the columellar side of the anterior canal, while that in C. 
vobertst Hidalgo forms back from the tip of the columellar side 
of the anterior canal. 


5) 


* See discussion of C. nigropunctata Gray. 


24 BULLETIN 120 66 


Cyprea arabicula Lamarck does not seem to be closely re- 
lated to any species, living or fossil, in the Western Hemi- 
sphere. 

Recent distribution United States National Museum: Ma- 
zatlan, Acapulco, Manzanillo, Mexico; Cape San Lucas, Lower 
California; southwest side of Cerally (Ceralvo) Island, San 
Jose Island, Conception Bay, Lower California; Cornito, Nica- 
raugua; Punta Dominical, Costa Rica; Panama. California 
sicacemy of Sciences: Tenecatita Bay, Jalisco, Mazatlan, Tan- 
eola Tangola, Oaxaca, Tres Marias Islands, Mexico; Corinto, 
Nicaragua; Taboga Island, Bahia Honda, Panama; Changame 
Island, Venado Island, Canal Zone; Bat Island} Cesta Rica; 
Hood Island, Indefatigable Island, Galapagos Islands, 

Grant and Gale (1931) lst the Recent distribution of this 
species as from the Gulf of California, Mexico, to Paita, Peru, 
and credit this range to “Dall (1909) [=1910].” Olsson (1924) 
records this species from Lobitos and Mancora, Peru, and from 
Salinas, Ecuador. 

Fossil distribution.—University of California: Recent, San 
Pedro, northwest of Guaymas, Sonora, Mexico. 

Jordan (1936) lists Cyprea arabicula Lamarck from the 
Pleistocene of Magdalena Bay, Lower California. Grant and 
Gale (1931) recorded this species from the upper Pleistocene 
of the coast of Oaxaca, Mexico. Palmer and Hertlein (1936) re- 
ported C. arabicula Lamarck from the upper Pleistocene of 
Oaxaca, Mexico. 

Cyprwa carneola Linnzus 
Cyprea carneola Linneus, Gabb, 1881, Acad. Nat. Sei. Philadelphia. 
Jour., vol. 8, 2d ser., pt. 4, art, 12) p. 506. 
Cypraca (L.) carneola carneola Linnweus, Schilder, 1952, Fossilium Cat., 
1:Animalia, Pars 55, p. 143. 


Cypraea carneola Linneus, Sehilder and Sehilder, 1939, Malae. Soe. Lon- 
don, -Proc.; 25:4. p: 188: 


This present day Indo-Pacific species was reported by Gabb 
(1881) from the Phocene clay beds between Limon and Moen, 
Costa Rica. The nearest approach of living representatives to 
the west coast of the Americas is the Hawaiian and Tuamotu 
Archipelagos. This record has been discredited by certain in- 
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vestigators. The only species, living or fossil, that Gabb (1881) 
might have confused it with is Cyprea cinerea Gmelin, Gabb 
(1881), possibly foreseeing doubt of this record, wrote an ex- 
acting paragraph indicating that his specimens were truly those 
belonging to the species C. carneola Linneeus as the followine 
quotation will indicate, “My friend Mr. Roberts, who has prob- 
ably paid more attention to this genus than anybody else in Phil- 
adelphia, kindly assisted me in identifying these Cypreas |ref- 
erence is to C. carncola]. Despite the absence of color, the most 
important specific character here, I am satisfied that the ceter- 
minations are correct. Now living in the Pacific. Abundant also 
in the deep railroad cutting so often mentioned.” The writer 
therefore chooses to recognize this record, trusting that) further 
careful exploration of Gabb’s (1881) collecting ground will 
prove him right or wrong in his identifiction. In making the 
above identification Gabb (1881) consulted the North Ameri- 
can authority on the Cypreidz at that time, Mr. Roberts, who 
published the section on this family in Tryon (1885). 
Recent cistribution—Lemuria and East Africa to Bombay, 
Caleutta, Alvoa Bay and Socotra; Red Sea to Sinai, Gulf. of 
Aden, Persian Gulf and Karachi (Schilder and Schilder, 1939), 
and westward through the tropical Pacific to Hawai and Tua- 
motus. 
Fossil distribution.—Pliocene, between Limon and Moen, 
Cesta Rica (Gabb, 1881); ~Fossil,- the species is common in 
the clay beds cf Costa Rica Gabb,” (Roberts in Tryon, 1885). 
Cypra cervinetta Kiener 
Cyprea exanthema Wiener, Wimmer, 1880, Math. Naturwiss. S1., Bad., 
80:5, p. 492. 

Cyprea exanthema ‘Linnaeus, Steams, 1891, U. S. Nat. Mus., Proe. 
14:854, p. 325. 

Cyupraca crarthema Vinneus, var. = C. cervinetta Kiener, Stearns, 1893, 
U. 8. Nat. Mus., Proc., 16:942, pp. 394-395. 

Cyprea caanthema cervinetta Kiener, Pilsbry and Vanatta, 1902, Wash- 
ineton Acad. Sci.. Proc., vol. 4, p. 553. 

Cyprea cervincita Kiener, Presbrey, 1913, Nautilus, 27:1, p. 8. 

Cyprea eaanthema Lamarck, Olsson, 1924. Nautilus, 37:4, pp. 120-130. 


Cyprea young aff. cervinetta Kiener, Dall and Ochsner, 1928  Cali- 
fornia Acad. Sei., Proc., 17:4, p. 97, 
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Cyprea cervinetta Wiener, Strong and Hanna, 1930, California Acad. 
Sci., Proc., 4th ser., 19:3, p. 18. 

Trona (M.) cervinetta Kiener, Schilder, 1932, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 134. 

Trona cervinetta Kiener, Schilder and Schilder; 1939, Malae, Soe. Lon- 
don, Proc., 23:4, p. 179. 

Cyprea cervinetta Kiener is found exclusively in the living 
state on the Pacific side of Central America; no authentic rec-. 
ords of this species are available from the Atlantic side of the 
Central American land area. It may be likewise said that 
Cyprea zebra Linneus (=Cyprea exanthema Linneus) does not 
occur on the Pacific side of Central America but is confined in 
its distribution to the Atlantic side, Several writers, Wimmer 
(1880), Stearns (1891), Dall (1910), and Olsson (1924), have 
misidentified specimens of Cyprea cervinetta Kiener from the 
Pacific as Cyprea exanthema Linneus (=Cyprea zebra Lin- 
nzeus ) 7° 

There has been quite a difference of opinion concerning the 
relationship of Cyprea cervinetta Kiener, Cyprea cervus Lin- 
neus, and Cyprea zebra Linneus (=Cyprea exanthema Lin- 
neus). Presbrey (1913) seems to the writer to have adequate- 
ly separated the above three species from each other and to have 
given a fairly correct distribution of each. Presbrey (1913) lists 
the following distribution data concerning the above three cow- 
ries, “C. exanthema is found on both sides of the Gulf Stream 
which is a thousand feet deep between Florida and the Bahamas, 
with a current of five or more miles an hour, Bahama, Jamaica, 
and Colon specimens are coarser in texture, the spots are less 
frequent, form less regular and the color much paler. The true 
exanthema is not found on the Florida west coast. Cyprea 
cervus is not found on the west coast of America. It is not 
found at Panama. The writer has yet to find a specimen below 
Key West. Its natural habitat is west coast. of Florida. Cer- 
vinetta, apparently, belongs exclusively to Panama Province.” 

Recent distribution.—United States National Museum: Mar- 
garita Bay, La Paz, and Cape San Lucas, Lower California; 
Guaymas, Mazatlan, and Mendia (Sinaloa), Mexico; Panama; 
Manta, Ecu2dor; Payta (Paita), Peru. California Academy of 


10 See discussion of C. cervus Linneus and C, gcbra Linneus. 
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Sciences: Panama; Albermarle Island, Hood Island, James 
Island, Charles Island, Indefatigable Island, Galapagos Islands 
University of California: Mazatlan, Mexico; Panama; Cardali- 
tos, Peru. Harvard Umiversity: Mazatlan, Mexico; Panama 
City, Pearl Island, and Palo Seco, Panama. 

Dall (1910) lists this species from the Gulf of California to 
Paita, Peru, and to the Galapagos Islands.'' Strong and Hanna 
(1930) recorded this species from Maria Madre Island, Tres 
Marias Islands. 

Fossil distribution—Dall and Ochsner (1928) record a young 
Cyprea aft. cervinectta Kiener from the Plocene of Seymour 
Island, Galapagos Islands. 


Cyprea cervus Linneus 
Cyprea cervus Linneus, Presbrey, 1913, Nautilus, 27:3, p. 8. 


Trona (M.) cervus cerrus (Linneus), Sehilder, 1932, Fossilium Cat., 
1:Animalia, Pars 55, p. 154. 

Trona cervus cervus Linneus, Sehilder and Sehilder, 1939, Malae. Soe. 
Vondon,) Proce; 2324, ype 179: 


This species although confined to the Atlantic side of Central 
America is included here because of its approach to the West 
Coast at Vera Cruz, Mexico. It is possible that this record 
should be questioned, for this species seems to be collected in 
greatest abundance at Florida, Cuba, and the Bahamas. Con- 
cerning the habitat of Cyprea cervus Linneus and Cyprea sebra 
Linneeus (=Cyprea exanthema Linneus), Mr. Ted Dranga by 
personal communication states, “I have not collected enough of 
either to be very definite on habitat but considerable numbers of 
cervus are taken by the Greek sponge divers in the Gulf of Mex- 
ico but they do not seem to find exanthema. Exanthema is more 
frequently met with in shallow water along the Florida Keys and 
also shows up in beach material from the Bahamas.”!” 

Recent Cistribution—United States National Museum: Key 
Largo; Travenier Key; Indian Key, Key Vacca, Key West, Tor- 
tusas, Bush Key, Sand Key Reef, Lone Kev Reef, Florida; La 
Esperanza in Pinar del Rio, Cuba; Vera Cruz, Mexico. Califor- 


11) Dall (1910) misidentified the material at hand and called it Cyprea 
exanthema Linnwus, when in reality the species in question was Cypred 
cervinetta Linneus. 

J2 See discussion of C. cervinetta Kiener and C, zebra WLinnewus, 
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nia Academy of Sciences: Key Sarge, Florida. Harvard Unt- 
versity: Biscayne Bay, Tarpon Springs, Soldiers Bay upper 
Florida Keys, Boynton Beach, Florida. 
Fossil distribution.—Schilder (1939) lists this species from 
the Pleistocene of Bermuda. Heilprin (1891) listed this species 
as a fossil from the Bermunda Islands; Verrill (1905) called Heil- 
prin’s species Cyprea cxranthema Linneus (=C. zebra Linneus), 
listing it from the Devonshire formation == Champlain period. 
Cyprza cinerea Gmelin 
Cyprea cinerea Giwnelin, Gabb, 1881, Acad. Nat. Sci. Philadelphia, Jour., 
vol. 8, 2d ser., pt. 4, art. 12, p. 506; Verrill, 1904-1907, Connecticut 
Acad. Arts and Sei., Trans., vol. 12, pp. 45-348; Pilsbry, 1922, Acad. 
Nat. Sci. Philadelphia, Proe., 73:2, p. 364; Olsson, 1922, Bull. Amer, 
Paleont., 9:39, pt. 1. pp. 7-167; Ingram, 1939, Bull. Amer. Paleont., 
24:85, p. 333. 

Luria (L.) cinerea cinerea (Gmelin), Schilder, 1932, Fossilium Cat., 
1:Animalia, Pars 55, p. 148. 

Luria cinerea Gmelin, Schilder and Schilder, 1939, Malae. Soc, London, 
Proc, 23:4, Pal7o. 

Luria (Luria) cinerea cinerea Gmelin, Sehilder, 1939, Abhand, der 
Schweizer. Paleont. Gesell., Bd. LXIT, pp. 29-50. 


This species is one of the most widely distributed species of 
Cypreide found in the Western Hemisphere. Cyprea cinerea 
Gmelin is included here because of its fossil occurrence in Cen- 
tral America. 

Recent distribution —United States National Museum: Tor- 
tugas, Florida Reefs near Turtle Harbor, Key West, Sand Key 
Reef, Lone Key Reef, Miami, Florida; Vera Cruz, Mexico; 
Robins Bay, St. Mary, Jacks Bay, St. Mary, Orange Bay, Port- 
land, Port Royal, near Bluff Bay, Portland, Jamaica; Havana, 
Guantanamo, Varadero Beach, Cuba; Coteaux Les Trois Pavil- 
lons, Haiti; Mayaguez Harbor, San Juan, El Caya Santiago, Por- 
to Rico: Tucacas, Venezuela; Covenas Bolivar, Colombia; Bahia, 
srazil; Curacao, Dutch West Indies; Long Bay Key District, 
3imini Island, Turks Island Group, Malcolm Bay, Providentialis, 
Caicos Island Group, Bahamas; St. Thomas, St. Lucia, Arch- 
illa (Barbados), St. Croix, Virgin Islands, Lesser Antilles. Har- 
vard University; Cable Beach and Blue Beach, Guantanamo Na- 
val Base, Pueblo Nuevo, Montanzas, Castilla de Jagua, Cienfue- 
gos, Cayo la Farola, Santa Clara Province, Cuba; Jeremie, Haiti; 
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Monte Cristi, Puerto Plata, Santo Domingo; Montego Bay, Ja- 
maica; Trinidad; Grand Island, Tortola, Marina Cay, and Vir- 
gin Gorda, Virgin Islands, Antigua, Lesser Antilles; Cat Island, 
Watlings Island, Simms Long Island, Governors Harbor, Eleu- 
thera Island, High Rock, Grand Bahama Island, Matthew Town, 
Gt. Inagua, Little San Salvador, Arthurstown, Cat Island, Rum 
Cay, Fortune Island, Cat Cay, Bimini Islands, Bahama Islands ; 
Oak Ridge, Roatan Island, Honduras. California Academy of 
Sciences: Vera Cruz, Mexico; Key West, Florida. 

Thus in the living state Cyprea cinerea Gmelin circles the en- 
tire Caribbean Sea from Florida through the Bahama Islands, 
the Greater Antilles, the Lesser Antilles to Trinidad, Brazil, 
Venezuela, Colombia, Honduras and Mexico. Maury (1922) 
lists this species from Hatteras to Guadeloupe, west Florida and 
Wexas: 

Fossil distribution.—Pliocene from Costa Rica (Gabb, 1874- 
81); Miocene from Santo Domingo (Pilsbry, 1922), (Ingram, 
1939a) ; Miocene from Costa Rica (Olsson, 1922) ; Recent from 
Bahamas (Dall, 1905) ; Verrill (1905) recorded this species from 
the Devonshire formation —= Champlain period, Bermuda. 
Schilder (1939a) lists this species from the Pleistocene (7) of 
Barbados, Fossil specimens in the California Academy of Sciences 
from Point Escondido, Colombia, represent a Pliocene occur- 
rence. 

Two subspecies of Cyprea cinerea Gmelin have been described 
by Ingram (1939b, 1940) from the Pliocene of Costa Rica. They 
are Cyprea cinerea morinis and Cyprea cinerea limonensts. 
Cyprea cinerea Gmelin seems to show relationship to Cyprea 
dominicensis Gabb, a Miocene species from Trinidad, Santo Do- 
mingo, Costa Rica, and Panama, and to Cyprea campbelliana 
Pilsbry from the Miocene of Santo Domingo. 


Cyprza depressa Gray 
Cyprea gillei Jousseaume (intermedia Gray, 1847, not intermedia Kie- 
ner, 1846), Hertlein, 1937, Amer. Phil. Soc., Proc., 78:2, p. 307. 
Mauritiana (A.) depressa (Gray), Sehilder, 1932, Fossilium Cat., 1:Ani- 
Malia, Pars 55, pp. 138-139. 
Mauritia depressa depressa Gray, 1824 (intermedia Redfield, 1847 
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citicit Jous extme 1893), Schildes and Schilter, 1959, Malac. Soe: 
Eaiutn Prog. >: 34). 184: 

This species is one which is generally found away from the 
west coast of the Americas in the more central tropical Pacific 
to Austialia, Japan, and the Philippines. It is not found in the 
|-awatian Islands as indicated by Schilder and Schilder (1939). 
It was first recorded as a Western Hemisphere species from 
Clipperton Island by Hertlein (1937) Cyprea cdepressa Gray 
is quite distinct from other living and fossil species found along 
the west coast of the Americas. It is allied to the living spe- 
cies, Cyprea arabica Linneeus and. Cyprea maculifera Schilder 
(=C. reticulata Martyn), of the more central, tropical Pacific. 

Hertlein’s (1937) record for the West Coast is the only avail- 
able one at this writing. It has not been reported in the fossil 
state from the West Coast. 


Cypreza isabella Linnzus 

Cyprea isabella Linneus, Gabb, 1881, Amer. Phil. Soc., Trans., vol. 15, 
new ser., p. 235. 

Cyprea patrespatrie Maury, 1917, Bull. Amer. Paleont., 5:29, pt. 1, 
joe, LETS uth ES Sinifens eNO): 

Cyprea isabella Linneus (patrespatrie Maury), Pilsbry, 1922, Acad. 
Nat. Sei. Philadelphia, Proe., 73:2, p. 364. 

Cyprea isabella patrespatria Maury, Woodring, 1928, Carnegic fist. 
Washington, Pub. 885, p. 317, pl. 21, fig. 9. 

Cyprea isabella Linneus, Hertlein, 1937, Amer. Phil. Soc., Proe., 78:2, 
p. 307, 

Cyuprea isabella Linneus, Ingram, 1959, Bull, Amer. Paleont., 24:85, p. 


jor 


noo, 

Luria (B.) isabella isabella (inn.), Sehilder, 1932, Fossilium Cat., 
1:Animalia, Pars 55, p. 147. 

Lunia (Basilitrona) patrespatrie Maury, Schilder, 1959a, Abhand. der 
Schweizer. Paleont. Gesell., Band. LXII, pp. 26-27. 

Luria isabella atriceps nov. Sehilder and Schilder, 1939, Malae. Soc. Lon- 
don, Proc, 23-4, p. 76: 

Luria controversa controversa Gray, Schilder and Schilder, 1959, Malae., 
Soc. London, Proc., 23:4, p. 176. 


This widely distributed Indo-Pacific species has been reported 
in the strict sense in the fossil state from the Western Hemis- 
phere. In the Miocene it ranges from Santo Domingo to Ja- 
maica and Venezuela. The only living record from tlie west 
coast of the Americas was recorded by Hertlein (1937) from 
Clipperton Island. 
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Recent distribution Clipperton Island (Hertlein, 1937). 

Fossil distribution.—Miocene of the Dominican Republic ( Pils- 
bry, 1922), (Gabb, 1881); Cercado de Mao, Bluff 1, Gurabo 
formation, middle Miocene (Maury, 1917), (Ingram, 1939a) ; 
lower Miocene, Cantaure, Halbinsel VParaguana, Venezuela 
(Schilder, 1939a) ; middle Miocene; Bowden, Jamaica (Wood- 
ring, 1922); Miocene, Trinidad (Schilder, 1939@). 

Woodring (1928) refers to this species with the following 
comments : 


It is remarkable that it is so similar to C. isabella mexicana Stearns, 
living on the Pacific Coast of Mexico, and to C. i, isabelia from the west- 
ern Pacific, and that no similar species is now living in the West Indies. 
According to Pilsbry the similarity is so close that the fossils should take 
the name of the living species. Even a large topotype from the Gurabo 
formation [Dominican Republic], which has a length of 32.3 millimeteres, 
is considerably smaller than meaicana, which reaches a length of 48 milli- 
meters. The small Bowden specimen [ Bowden, Jamaica] is broader than 
the small specimens of mexicana. Though these differences may not be 
significant, it seems desirable to cousider the fossils as a subspecies of the 
isabella group. 


In reducing Cyprea patrespatric Maury to synonomy with 
Cyprea isabella Linneus, Pilsbry (1922) states, “Two specimens, 
which present no characters differing from the recent shells. The 
larger one closely resembles a_ recent C. isabella mexicana 
Stearns which we compared.” 


Cyprea isabelia-mexicana Stearns 

Cyprea isabella-mexicana Steams, 1893, U. 8. Nat. Mus., Proc., 162941, 
pp- 348-349, pl. 1, figs. 3, 4. 

Cyprea (Luponia) controversa Gray, Stearns, 1878, Acad. Nat. Sci. 
Philadelphia, Proc., pt. 3, p. 399. ; 

Cyprea isabella-mexicana Stearns, Stearns, 1894, U. S. Nat. Mus., Proe., 
17:996, p. 189; Strong and Hanna, 1930, California Acad. Sei., Proc. 
4th ser., 19:3, p. 18;-Strong and Iianna, 1930, California Aead. Sei., 
Proc. 4th ser 925 psa Etertlein: = 937); Amer. eelinls Soc.) boc, 
78:2, p. 307. 

Luria isabelloides Schilder, 1924, Arch. Naturgesch., 19:A, 4, p. 196; 
Schilder, 1927, Arch. Naturgesch., 91:A, 10, p. 100. 

Luria (B.) isabella mexicana Stearns, Sehilder, 1952, Fossilium Cat., 
1:Animalia, Pars 55, pp. 146-147. 

Luria controversa mexicana Stearns, Selilder and Sehilder, 1939, Malae. 
Soc. London, Proce., 25:4, p. 176. 

This subspecies overlaps with the typical Cyprea isabella Lin- 

news o. senat elipperton Island. (iHertlein, 1937): thet oreat 


size variation typical of Cyprea isabella Linneus, s. s., is also 
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ex ubited by this subspecies. Specimens from the Galapagos 
Islands vary in size from 29 mm. long by 14 mm. broad by 
12 mm, high to +7 mm. long by 27 mm. broad by 22 mm. high. 

Recent cistribution—United States National Museum: Cape 
San Lucas, Lower California; Clarion Island,-Tres.Marias, Mex- 
ico. California <lcademy of Sciences: Socorro Island, Revel- 
la Gigedo Islands; Tres Marias Islands, Mexico; Hood Island, 
-\lbermarle Island, Galapagos Islands. 

The holotype of this subspecies is numbered 46581 in the 
United States National Museum; the type locality is Tres Marias 
Islands, Mexico, 


Cyprea moneta Linnzeus 
Cypraca mone.a Linneus, Hertlein, 1957, Amer. Phil. Soc., Proe., (hei, 
p- EO Wy + 
Monctaria moncla moneta (Linnewus), Sehilder, 1932, Fossilium Cat., 
I ob Ube) Meenas aya) yay Mizile 
Monecaria moneta barthelemyi Bernardi, Sehilder and Schilder, 1939, 
Malaec. Soc. London, Proe., 23:4, p. 142. 

This common Indo-Pacific species has been reported from 
Cocos Island, and from the Galapagos Islands by  Hertlein 
(1937). | Heitlein’s specimens were beach shells and represent 
the only records of this species from the Western Hemisphere. 
Cypriwa mus Linneus 

Siphocypraa mus (innwus), Schilder, 1932, Possilium Cat.. 1:Animatia, 

Pars 55, Cypreacea, p. 118. 
Siphocypraa mus Linnewus, Schilder and Sehilder, 1939, Malac. Soe. Lon- 
don, Proc., 23, pt. 4 p 174. 


This species without doubt appears to have descended from 
\iccene stock in the Western Hemisphere. It is one of the less 
abundant species found in the Caribbean area. Specific locality 
Vata are lacking to indicate its true distribution. The United 
“tates National Museum has only one definite locality for this 
species, that of Turbo, Gulf of Uraba, Colombia; other records 
in this institution are general, 7. e., West Indies and West Indies 
Antilles. 

Recent distribution.—United States National Museum: Turbo, 
Gulf of Uraba, Colombia. 

The writer has specimens in his collection from Venezuela. 
Schilder and Schilder (1939) list the distribution of this species 
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as from Curacao to Caracas and Cartagena. The writer has 
not found fossil reference to this species. 
Cyprea nigropunctata Gray 
Cyprea nigropunctata Gray, Wimmer, 1880, Math. Naturwiss. SI, Ba., 
80:5, P. 494; Stearns, 1891, U. S. Nat. Mus., Proc., 14:854, p. 324; 
Steams, 893) WU. (S=Nat- Mus:, Proc 1629425 sp: 395; Pilsbry anil 
Vanatta, 1902, Washington Acad. Sci., Proc., vol. 4 p. 553; Peile, 
1922, in Bosworth, Geol. and Paleont. N. W. Peru, p. 178, pl. 26; Ols- 
son, 1924, Nautilus; 37:4, p. 125; Tomlin, 1927, Jour. Conch., 18:6, p. 
164; Hertlein and Strong, 1959, California Acad. Sci., Proe., 4th ser., 


AD) 


23:94, pp. 370, 372, 373. 
Pseudozonaria nigropunctata (Gray), Selilder, 1952, Fossilium  Cat., 


1:Animala, Pars 55, p. 173. 
Zonaria nigropunctata Gray, Sehilder and Schilder, 1959, Malae. Soe, 
London, Proe., 25:4, p. 145. 


Cyprea nigropunctata Gray, placed in the genus Zonaria and 
in the subgenus Pseudogonaria with Cyprea arabicula Lamarck 
and with Cyprea roberts: Hidalgo by Schilder and Schilder 
(1939) seems to the writer to be quite distinct from these latter 
two species. Cyprea nigropunctata Gray has no fossula, the col- 
umellar teeth are confined to the aperture and are smaller and 
more numerous, while Cyprea robertsi Hidalgo has a fossula, its 
columellar teeth are not confined to the aperture and are fewer 
in number. The fossula in C. roberts: Hidalgo is extremely shal- 
low in relation to that of Cyprea arabicula Lamarck. The teeth, 
canals, and general shell structure of C. arabicula Lamarck are in 
no way similar in C. nigropunctata Gray. The only characteris- 
tics that these three species have in common is a similarity in 
color." 

Recent distribution United States National Museum: Gala- 
pagos Islands; Manta, Ecuador; Parinas (Punta Parinas), Peru. 
California Academy of Sciences: indefatigable Island, south Sey- 
mour Island, Albemarle Island, Hood Island, James Island, Gala- 
pagos Islands; Manta, Ecuador; Parinas (Punta Parinas), Peru. 

Dall (1910) lists the distribution of this species as from, 
“Manta, Ecuador, south to Paita, Peru (Chile, Hidalgo), and 
the Galapagos Islands.” Olsson (1924) records this species from 
Lobitos, Peru. 

Fossil distribution —Dall and Ochsner (1928) list a Cyprea 
albuginosa Mawe from the Pleistocene of Albemarle Island, Gala- 


13° See the discussion under Cyprea arabicula Lamarck and that under 
Cyprea robertsi Hidalgo. 
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pagos Islands; the writer has examined this specimen and has 
determined it to be a Cyprea niyropunctata Gray. Hertleim and 
Strong (1939) recorded Cyprea nigropunctata Gray from the 
late Tleistocene of James Island, Galapagos Islands.  Peile in 
Bosworth (1922) lists this species from Lobitos Tablazo, Peru, 


from the Quaternary (Pleistocene ‘). 


Cyprea rashieitghana Melvill 
cribraria (7@.) ceres rashleighana (Melvill), Semlder, 1932, IFossilinum 
Cat., 1: Animalia, Pars 55, p. 200. ; 
Cribraria rashleighana cunota Taylor, Sehilder and Sehilder, 1939, Malae. 
Soe, London, Proe., 25:4, p. 169. 
Cyprea rashicighana Melvill, Ingram, 1945, Nautilus, 58:3, p. 106. 


The West Coast record of this species is based on a single col- 
lection from Cocos Island made by the 1905-1906 Expedition of 
the California Academy of Sciences to the Galapagos Islands. 
This specimen is now housed in the collections of this institution. 
Concerning the distribution of this species Ingram (1945) states, 
“To date there are two general widely separated areas from 
which specimens of C. rashleighana Melvill have been reported : 
one of these areas is the Hawaiian Archipelago and the other is 
New Caledonia and the Loyality Islands, Schilder [1939]. 
The writer has never seen specimens from the latter area but has 
collected beach shells of this species from the dredgings of Hono- 
lulu Harbor, Oahu, Hawaiian Islands, Ingram [—1937]. - The 
Cocos Island record extends the range of this species several 
hundreds of miles eastward.and southward from the Hawaiian 
Islands and brings it into the fauna of the Western Americas. 
A close relative of this species, and one found with it in the 
Hawaiian Islands, is Cyprea teres Gmelin, reported earlier from 
the Western Americas on Clipperton Island, Hertlein. [=1937]." 

There are no fossil records of this species from the West 
Coast. 

Cyprza robertsi Hidalgo 
Cyprea punctulata Gray, Stearns, 1891, U. S. Nat. Mus., Proc., 14:854, 
p. 324. 
Pseudozonaria robertsi (Hidalgo), Sehilder, 1952, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 173. 


Zonaria robertsi Hidalgo, 1906 (=punctulata Gray, 1824), Schilder and 
Schilder, 1939, Malac. Soc. London, Proe., 23:4, p. 145. 


ey aed 


14 See discussion of C. ltercs Goimelin. 
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This species is confined in its distribution to the West Coast. 
Schilder (1939) has placed it in the subgenus Pseudozonaria 
with C. arabicula Lamarck and with C. nigropunctata Gray. 
Aside from a superficial resemblance in coloring and in shell 
shape it appears to the writer to be quite distinct from C. arabi- 
cula Lamarck. The only apparent similarity that it shows to 
C. nigropunctata Gray is in the coloration. 

Recent distribution.—United States National Museum: Con- 
ception Bay, La Paz, Lower California; Guaymas, Mexico; West 
Coast, Panama. Harvard University: Taboga Island, Panama 
City, Panama. California .lcademy of Sciences: Taboga Island, 
Panama; Gulf of Fonseca between Costa Rica and Nicaragua; 
Canal Zone; West Coast, Colombia. 

Dall (1910) records the distribution of this species as from 
the Gulf of California to Paita, Peru. Stearns (1891) recorded 
C. robertsi Hidalgo from Manta, Ecuador, and Payta (Paita), 
Peru; he states, “This species has been detected as far north as 
La Paz, Lower California, and in the Gulf of California at 
Guaymas. Panama was the most southerly point known before 
Dr. Jones’ collection, but this carries it farther south by about 
$50 miles.” 

There are no fossil records of this species to date. 

Cyprza scurra Chemnitz 
Cyprea scurra Chemnitz, Hertlein, 1937, Amer. Phil. Soe., Proc., 78:2, 
p. 307. 
Mauritia (A.) seurra scurra (Gmelin), Schilder, 1932, Fossilium Cat.. 
1:Animalia, Pars 55, p. 139. 

Mauritia seurra retifera Menke, Schilder and Sehilder, 1939, Malae. Soe. 
London, Proe., 23:4,—p.-182. 5 

Cyprea scurra Chemnitz, Ingram, 1945, Nautilus, 58:3, p. 107. 


This central Pacific species was reported from Clipperton 
Island by Hertlein (1937) as a beach shell. The normal west- 
ern boundry of its distributional range is the Tuamotu Archi- 
pelago. It is not found in the Hawaiian Islands. No species, 
living or fossil from the west coast of the Americas, is related 
to this Cyprea. It has not been reported from the West Coast 
as a fossil. 
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Cyprza spadicea Swainson 
Cyprea spadicea Swainson, 1825, Puil. Mag., vol. LXI, p. 376, 

Cyprea spadiced Giky, 1824, ecol. Journ., vol. 1, p. 71. 

Luponia spadicea Swainson, Gabb, 1869, Geol. Surv. California, Paleont., 
vol. 2, p. 78; Cooper, 1888, Seventh Ann. Rept., California State 
Miner., p. 247. : 
yprea (Luponia) spadicea, Yates, 1890, Nautilus, 4:5, p. 54. 
yprea spadicea Gray, Ainold, 1903, Contri, Hopkins Seaside Lab., 
Leland Staniord Jr. Univer., vol. 31, p. 288. 

‘yprea fernandocnsis Arnold, 1907, U. 8S. Nat. Mus., Proe., vol. 82, p. 

538, pl. 1, figs. 8, 8a. 
ypraa spadicea Gray, Berry, 1908, Nautilus, vol. 22, pp. 37-41. 

Cyprea spadicea Swainson, Dall, 1921, U. 8. Nat. Mus., Bull. 112, p. 140; 
Grant and Gale, 1931, San Diego Soc. Nat. Hist., Memoir, vol. 1, p, 752. 

‘yprea cf. spadicea Gray, Jordan, 1936, Contri. Dept. Geol. Stanford 
Upaiae. we Wiley 

‘yprea spadicea Swainson, Willett, 1957, San Diego Soe. Nat. Hist., 
Trans., 8:30, p. 398. 

Cyprea spadicea Gray, Strong, 1937, California Acad. Sci., Proe., 4th 
ser, 2o:i2, p. 193. 

‘yprea spadicea Swainson, Ingram, 1938, Nautilus, 52:1, pp. 1-4, pl. 
1, figs. 8-13; Ingram, 1942, Bull. Amer. Paleont., 27:104, p. 17; Keen 
and Bentson, 1944, Geol. Soc. Amer., Sp. Pub., 56, p. 152. 

Cyprea fernandoensis Arnold, Keen and Bentson, 1944, Geol. Soe. Amer., 
Sp. Pub., 56, p. 152; English, 1914, Univ. California Pub. Geol., vol. 8, 
p. 210. 

Zonaria spadicea spadicea (Swainson), Schilder, 1932, Fossilium Cat. 
1:Animalia, Pars 55, p. 182; Sehilder and Schilder, 1939, Malae. Soe. 
London, Proe., 25:4, p. 145. 
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This cowry has received as much attention from the collector 
as has any mollusk living on the west coast of the Americas, 
for it is the only living species of the genus found north of Mex- 
ico. 

Cyprea spadicea Swainson seems to the writer to be related 
to Cyprea annette Dall.'’ Cyprea annette Dall, typically a 
more southern species than Cyprea spadicea Swainson, extends 
northward in its distribution to Santa Rosalio (Rosalia) Creek 
at Santa Rosalia Bay, Lower California, while its typically more 
northern relative, Cyprea spadicea Swainson, is found as far 
south as San Roque, Lower California, an overlap of approxim- 
ately 125 miles. In the fossil state the southernmost record of 
C. spadicea Swainson is in the Pleistocene of Magdalena Bay, 
Lower California, approximately 275 miles farther south than 
the southernmost living record. No fossil records have as yet 
been published for C. annett@ Dall along the west coast of Lower 
California. 


15 See discussion of C, annette Dall. 
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Personal collecting and collections indicate that Cyprea spa- 
dicea is found in greatest abundance at San Diego, Laguna Beach, 
and San Pedro, California. The normal northern range of this 
species appears to be Santa Barbara. One authentic, living rec- 
ord of this species indicates that it extends as far north as China- 
town Point, Monterey Bay, California. It is possible that this 
northern record was that of a stray from a more southern dis- 
tributional zone, for the Monterey Bay area has been collected 
thoroughly for years by the students of the Hopkins Marine Sta- 
tion without revealing additional living specimens. 

Recent distribution.—California Academy of Sciences: Santa 
Barbara, San Pedro, San Diego, San Miguel Island, California ; 
Middle Benito Island, San Roque, Lower California. Harvard 
University: Santa Barbara Island; Santa Catalina Island, New- 
port Bay, Dana Point, San Diego, Mission Bay, Laguna Beach, 
Portuguese Bend, Los Angeles County, San Pedro, Monterey 
Bay, California. 

Dall (1921) lists the distributional range of this species as 
from Santa Barbara, California, to Cerros’ (Cedros) Island, 
Lower California. Berry (1908) first lists the Monterey Bay 
record of this species. Strong (1937) reports it from San Mar- 
tin Island, Lower California. 

Fossil distribution.—California -lcademy of Sciences: Subfos- 
sil, Santa Barbara, California. 

Grant and Gale (1931) list this species from the middle Plio- 
cene of Holser Canyon, Los Angeles County, California and from 
the Pleistocene of Santa Barbara Island, from the upper San 
Pedro series of Deadman Island, and from the lumber yard at 
san Pedro, Los Angeles County, California. Willett (1937) 
collected four specimens in the upper Pleistocene of the Bald- 
win Hills in Los Angeles County, California. Jordan (1936) 
reported the Lower California record from the Pleistocene just 
north of the village of Magdalena Bay, Magdalena Bay, Lower 
California. Arnold (1903) reports this species from the Pleisto- 
cene of Santa Barbara Island and from San Pedro, California. 
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Cyprzea spurea Linnezeus Plate 3, fig. 8 


Cyprea spurca Linneus, Gabb, 1873, Amer. Phil. Soec., Proc., vol. 15, 
new ser, p. 230; Mary, 1917, Bull. Amer. Paleont., 5:295 pt. 15 =p: 
115, pl. 19, fig. 6; Vaughan and Woodring, 1921, Geol. Reconn. Dom- 
imican Republic, p. 141; Pilsbry, 1922, Acad. Nat. Sei, Philadelphia, 
Proe. 73:2, p. 365; Ingram, 1939, Bull. Amer. Paleont., 24:85, pp. 
10-1; pl. 1, fig. 2. : 

Krosaria (E.) spurca santehelene Schilder, Sehilder, 1932, Fossilium 
Cat., 1: Animalia, Pars 55, p. 164. 

Krosaria spurca sanctehelene Schilder, Schilder and Schilder, 1939, 
Malaec. Soc. London, Proc., 23:4, p. 133. 

Krosaria spurea acicularis Gmelin, Sehilder and. Schilder, 1959, Malae. 
Soc. London, Proe., 23:4, p. 133. 


This species although typically occurring away from the west- 
ern area of the Americas is included here because of its occur- 
rence in the Miocene of Costa Rica (Olsson, 1922). Cyprea 
bartschi Ingram from the Phocene of Costa Rica is possibly an 
extinct relative of C. spurca Linneeus. Other fossil species seem- 
ingly related to C. spurca Linneus are, Cyprea raymondrobertsi 
Pilsbry from the Miocene of Santo Domingo, Cyprea raymond- 
robertsi bowdenensis Pilsbry from the middle Miocene of Bow- 
den, Jamaica, and C. spurcoides Gabb (Plate 2, fig. 17), from 
the middle Miocene of Santo Domingo. Hubbard (1920) lists 
this species (7) from the upper Oligocene of Porto Rico. 

Cyprea spurca Linneus completely circles the Caribbean Sea, 
extending from Florida to Vera Cruz and Yucatan, Mexico to 
the Swan Islands off the coast of Honduras to Venezuela to 
srazil to the Virgin Islands to the Dominican Republic and Haiti 
to Jamaica to Cuba, and through the Bahama Islands to the 
Carolina Coast (7) of North America. 

Recent distribution (Western Hemisphere).—United States 
National Museum: Vera Cruz, Cape Catoche, Yucatan, Mexico; 
Swan Islands off coast of Honduras; Vignon Curacao Island off 
Venezuela; Bahia de Todos los Santos, southeast of Cape Roque, 
3razil; Varadero Beach, Havana, Cape San Antonio, Guantan- 
amo Lay, Ensenada de Cochinos, Aquadora near Santiago, 
Cuba; Kingston, Montego Bay, Robins Bay, St. Mary, Annotta 
Pay, Bull Bay, St. Andrew, Jamaica; Les Trois, Haiti; Agua- 
dilla, Porto Rico; Cockburntown, San Salvador, Long Bay Key, 
District Andros, North Bimini Islands, Nassau, Bahama Islands; 
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Carolina Coast, Carolinas (?); off Paynes Bay Church, Bar- 
bados; St. Croix, St. Thomas, Santa Cruz, Virgin Islands; east 
by north of Long Reef, Miami, Sand Key Reef, Dry Tortugas, 
Lorie Key Reef, Sambo Reef, Cedar Keys, Key West, Matacum- 
ba Key, between Tampa and Dry Tortugas, Jupiter Inlet, Florida. 

Maury (1922) lists this species from Cedar Keys, west Flor- 
ida to Barbados in 0 to 25 fathoms. 

Harvard University: Boynton Beach, Hillsborough  Light- 
house Pompano, Biscayne Bay, Florida; Blue Beach, Guanatan- 
amo, Varadero, Cardenas, Camarisca Matanzas, Cayo Francés, 
Caibarién, Santa Clara Province, Castillo de Jaqua, Cienfuegos, 
Cuba; Cape Haitien, Miragoane, Haiti; Monte Cristi, Puerto 
Plata, Puerto Sousa, Forma Beach, Santo Domingo; Guana Tor- 
tola, St. Croix, Virgin Islands; Clarencetown, Long Island, Wall- 
ings Island, Matthew Town, Great Inagua, Arthurstown, Cat 
Island, Eleuthera Island, Joe Cays, 18 miles northwest of Little 
Abaco Island, Fortune Island, Eight Mile Rock, Grand Bahama 
Island, Little San Salvador, north Whale Cay channel north of 
St. Abaco, Nassau, New Providence Island, Millertown, 7 miles 
northeast of Simms Long Island, Cat Bay, Bimini Islands, Ba- 
hama Islands. 

Fossil distribution.—Miocene from Bluff 1, Cerado de Mao 
and Zone 1, Rio Cano at Caimito, Santo Domingo, middle Mio- 
cene (Maury, 1917, 1921); Gurabo formation, Santo Domin- 
go (Vaughan and Woodring, 1921); Miocene of Costa Rica 
(Olsson, 1922). Schilder (1939a) lists an Erosaria ( Ravitrona) 
Spurca acicularis Gmelin from the Pleistocene (7) of Barbados. 
Cyprza teres Gmelin 

Cyprea teres Gmelin, Hertlein, 1937, Amer. Phil. Soc., Proe., 78:2, p. 

pee Meee (T.) teres teres (Gmelin), Schilder, 1932, Fossilium Cat., 

1: Animalia, Pars 55, pp. 199-200. 


Cribraria teres pellucens Melvill, Schilder and Sehilder, 1939, Malac., 
Soe. London, Proe,, 23:4, p. 169. 


Cyprea teres Gmelin, Ingram, 1945, Nautilus, 58:3, p. 106. 

This species is closely related to Cyprea rashleighana Melvill, 
both having been reported from the West Coast.’® Hertlein 
(1937) recorded C. teres Gmelin from Clipperton Island, and 
Ingram (1945) reported C. rashleighana Melvill from Cocos 


16 See discussion of C. rashleighana Melvill. 
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Island. These species have with but little uncertainty reached 
the West Coast area of the Americas from the Hawaiian Archi- 
pelago, for they have not been reported from other islands in 
the western Pacific. 


Cyprza zebra Linneus 


Cyprea exanthema Linneus, Verrill, 1904-07, Connecticut Acad. Sci., 
Trans., vol. 12, pp. 45-348; Presbrey, 1913, Nautilus, 27:1, p. 8. 

Trona (M.) zebra (Linneus), Schilder, 1932, Fossilium Cat., 1: Animalia, 
Pars 55, p. 134. 

Trona zebra zebra Linneus, Schilder and Sehilder, 1939, Malac. Soe. 
London, Proc., 23:4, p. 179. ' 

Trona zebra dissimilis Schilder, Schilder and Sehilder, 1939, Malac. Soe. 
London, Proc., 23:4, p. 179. 


This species is readily separated from Cyprea cervus Linnzus 
by its ocellated spots and by its less inflated, narrower shell. In 
its living distribution it circles the Caribbean Sea." 

Recent distribution.—United States National Museum: Key 
Largo, Tavenier Key, Upper Matecumbe Key, Indian Key, Tor- 
tugas, Florida; Abaco, Bimini, Mangrove Cay, Samana Cay, 
Bahama Islands; Guantanamo, Oriente Province, Cuba; Ja- 
maica; Haiti; Puerto Rico; Virgin Islands; Guadelupe; Bar- 
bados; Bonaire; Margarita Island off Venezuela; Swan Island 
ctf Honduras; Belize, British Honduras; Tela, Honduras; Canal 
Zone; Puerto Colombia, near Cartagena, Covenas, mouth of 
Atrato River, Colombia; east Praya,. San Francisco, Macei, 
Brazil. 

Maury (1922) lists this species from Hatteras to Colon, West 
I‘lorida, and Texas. 

Harvard University: Boynton Beach, Florida; Gulf of San 
Blas, Panama; Trinidad; Puerto Sousa, Puerto Plata, Santa 
Barbara de Samana, Monte Cristi, Santo Domingo; Puerto Es- 
peranza, Pinar del Rio, Cayo Francés, Caibarién, Santa Clara 
Province, Las Cabezas Gordas, Bahia de Cadiz, Santa Clara, Cas- 
tillo de Jagua, Cienfuegos, Cuba; Nash Harbor, Great Abaco, 
A\rthurstown, Cat Island, Savannah Sound, Eleuthera. Island, 
west end, Grand Bahama Island, New Providence, Eight Mile 
Rock, Grand Bahama Island, Atwoods Cay, Simms Long Island, 
Matthew Town, Great Inagua, Bahama Islands; St. Thomas; 


17 See diseussion of C. cervinetta Kiéener and C. cervus Linneus. 
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Serub Island, Tortola, Virgin Islands. 

Fossil distribution.—Verrill (1905) recorded this species from 
Bermuda in the Devonshire formation == Champlain period. 
Schilder (1939a) lists C. zebra from the Pleistocene ¢ of Bar- 
bados and from the Pliocene of Haiti. 


SPECIES JAS OBSPUSTULARIA 


Pustularia (?) pustulata (Solander) 

Cyprea pustuldta Lamarck, Guppy, 1867, Scien. Ass. Trinidad, Proe., 
pt.13; Stearns, 1891, US. Nat. Mus., Proec., 14:854, sp. 325; Stearns, 
1394, U. S. Nat. Mus, Proc, 17:996, p. 190; Harris, 1921, Bull. 
Amer. Paleont., vol, 8, p. 39. 

Cyproplerinag (J.) pustuiata pustulata (Solander), Schilder, 1932, Fos- 
silium. Cat., 1: Animalia, Pars 55, p. 207. 

Trivia pustulata (Lamarck), Grant and Gale, 1981, San Diego Soc. Nat. 
Hist., Mem., vol. 1, p. 753. 


This species has been placed in a family Amphiperatide, in 
a genus Cypropterina, and in a subgenus /enneria Jousseaume 
by Schilder (1932), thus removing it from the family Cypreeide. 
The writer believes that this species should still be included in 
the Cypraéidz and tentatively refers to it here as Pustularia (?) 
pustulata (Solander), a name long familiar to conchologists. 
“Genus searching” at a later date will correctly refer it to its 
proper genus. Schilder (1932) has used the genus Pustularia 
Swainson to refer to such species as Cyprea tessellata Swain- 
son, Cyprea marie Schilder (=annulata Gray), and to Cyprea 
cicercula Linnzeus, with the later species as type. 

Pustularia (7) pustulata (Solander) is not related to any other 
fossil yet described from the Western Hemisphere. 

Recent distribution.—United States National Museum: La 
l’az, southwest side of Ceralbo Island, Cape Plumo, Cape San 
Lucas, Lower California; near Modesto, Mazatlan, Tres Marias 
Islands, Acapulco, Mexico; Taboga Island, Panama. Harvard 
University: Mazatlan, Mexico. University of California: Maz- 
atlan, Mexico; west coast of Panama. California Academy of 
Sciences: San Marcos Island, Mexico; Bay of Panama, Panama; 
James Island, Galapagos Islands, 

Stearns (1894) listed this species from Acapulco, Mexico, and 
from Panama, Grant and Gale (1931) list this species as Trivia 
pustulata (Lamarck) from Mazatlan, Mexico to Panama. 

Fossil cistribution.—Pleistocene of coast of Oaxaca, Mexico, 
Grant and Gale (1931). 
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SPECIES LIST OF EXTINGI GYRE 


Cyprea almirantensis Olsson Pintes leetiss Ont 

Cyuprea almirantensis Olsson, 1922, Bull, Amer. Paleont., 9:39, pp. 140- 

141, pl. 12, fig. 9. 
Siphocyprea almirantensis (Olsson), Sechilder, 1932, TFossilium  Cat., 
1: Animalia, Pars 55, p. 119. 

Shell large, heavy and rather high; the outlines of the shell from  be- 
low, the side and from above is nearly rectangular, but with the anterior 
extremity more pointed; the shell is high (about one-half that of the 
length), with nearly flat or slightly convex sides; dorsal surface convex, 
a deep depression or pit about the posterior one-fourth and low, but large 
tubercles on each side of the posterior sinus; aperture narrow, curved, 
with lips coarsely but regularly dentate (about 20 on each lip); poster- 
ior sinus is long and vertical; anterior sinus small and rounded; _ basal 
surface flat. Length 60, basal diameter 39, vertical diameter 50 mm.— 
[ Olsson, 1922. 

Holotype.—Deposited in the Paleontological Research Institu- 


tion, Ithaca, New York. 

Type locality.—Olsson’s locality, Hill 1 a, Banana River, Pana- 
ma, Gatun stage, middle Miocene. 

This species is more closely related to Cyprea henikeri Sow- 
erby than Olsson’s (1922) comment might imply, although it 1s 
apparently distinct from C. hentkeri. It resembles this species in 
the flange of the anterior canal, and in the thickening of the sides 
and posterior regions, Too, the nodules on the dorsal surface 
although not so large as those in a typical C. hentkeri are typi- 
cal of individuals of this species. 


Cyprea andersoni Ingram Plate 2, fig. 2 

Cyprea henekeni Sowerby, Anderson, 1929, California Acad. Sei., Proe., 

4th ser., 18:24, p. 139. 

Cyprea andersoni Ingram, California Acad. Sci,, Proc, 4th ser. (in 

press). 

Shell heavy with a high dorsum, in lateral profile sloping gradually 
toward the anterior canal and steeply toward the posterior canal; poster- 
ior canal produced 5 mm., sides flaring outward at free extremity; two 
nearly obscured protuberences on dorsum just anterior to the central trans- 
verse axis of dorsum; base convex and upturned on its lateral margins; 
anterior canal not produced, and minute for size of mollusk, 8 mm. long by 
+ mm. broad, curved to left; terminal ridge sunken, sloping immediately 
into shell aperture; fossula absent; anterior region of. outer lip notably 
constricted; outer lip teeth run from anterior end of constrieture to be- 
ginning of posterior canal; teeth with interstices of from 1 to 1.50 mm, 
broad, teeth curved around lip into shell; columellar teeth elongate, run- 
ning into aperture on columella, interstices from 1 to 2 mm. broad; long- 
est teeth from 3 to 5 mm. in central columellar region; posterior columel- 
lar teeth poorly developed, as slightly raised lines; teeth on both lips 
confined to the aperture; aperture curves to the left anteriorly and pos- 
teriorly; aperture § mm. broad just behind terminal ridge and 5 mm. 
broad just in front of posterior canal. Measurements: 60 mm. long; 44 
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mm. broad; 82 mm. high. 
Holotype-—Numbered 8042 in the Department of Paleontolo- 


ey, California Academy of Sciences, Golden Gate Park, San- 
Francisco, California. 

Type locality—TVubera Hill, horizon M-N at the west base 
of Tubera mountain, in the lower part of the Tubera group, Co- 
lombia ; California Academy of Sciences locality, Number 267. 


Cyprea angustirima Spieker 
Cyprea angustirima Spieker, 1922, Johns Hopkins Univ. Stud. Geol., 
No. 3, pp. 55-56, pl. 2, figs. 7, 8; Hanna and Israelsky, 1925, Cali- 
fornia Acad. Sci., Proc., 4th ser., 14:2, p. 51. 
Siphocyprea angustirima (Spieker), Schilder, 1932, Fossilium  Cat., 
1:Animalia, Pars 55, p. 119. 

Shell large, solid, with a narrow, closely denticulate aperture and a 
somewhat flattened base. The aperture is practically straight anteriorly, 
and is curved posteriorly. The inner lip is distinctly shorter than the 
outer lip at the posterior canal, and the outer lip is produced dorsally, 
heightening the contrast between the two sides of the canal as viewed 
dorsally. The outer lp bears about 19 teeth, of which the posterior 3 
or + may be produced as slight corrugations on the basal surface of the 
outer lip. The teeth on the inner lip are strong anteriorly, obsolete pos- 
teriorly. The dorsal surface is somewhat irregular; a pronounced cen- 
tral hump marks the point of greatest convexity; before it the surface 
is evenly convex, and behind it a depressed area slopes off to the aborted 
inner lip at the posterior canal; on the other side of the canal the outer 
lip rises prominently. Length 44, width 32, height 26.5 mm.—T[Spieker, 
1922. 


Holotype-—Housed at the Johns Hopkins University, Balti- 
more, Maryland. 

Type locality—Lower Zorritos, Quebrada Zapotal, Peru. 
Middle Miocene. 


This somewhat irregular strong Cyprea is similar in many ways to C. 
wilcozit Dall from the Chipola beds of Florida. It differs, however, in 
being fuller in width and height, and in its peculiar shorter inner lip. C. 
henekenit Sowerby, from Santo Domingo and Gatun, is somewhat similar, 
but «uffers in the tuberculate back apparently peculiar to that species, 
as well as in its distinctly wider, more irregular aperture. C. henekeni 
dloes not have the inner lip shortened posteriorly. 

Only one specimen of this species occurs in the collection. It is suffi- 
ciently distinet to permit its description as a new species; however, the 
depressed dorsal area before the posterior canal notch may require veri- 
fication through study of more material, since it is possible that the shell 
may have been deformed. Close examination of the specimen shows this 
feature to be a possible natural development, reasonably correlatable with 
the slight dorsal posterior depression caused by the appression of the 
posterior inner lip, and it is accordingly noted in the description as a 
likely natural character of the shell.—[Spieker, 1922.] 
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Cyprea angustirima hyaena (Schilder) 


Siphocypraca angustirima hyaena Schilder, 1999, Abhand. der Sehweizer. 
Paleont. Gesell., Bd. LXII, p. 23, fig. 24. 

Loe. 15 (Los dos. Soldados): a) Sch. (unvollstindig: 3 X27><22, 
erganzt:) 36.79.64 mit (erginzt:) 13 IZ. (Typus!) Fig. 24. ; 

Loc. 16 (Quebrada Sillon): b) Stk. 214%4%24X1714, Sp. 8.2X6.6 mm. 
(Sch. auf 34.78.59 geschatzt). 

Seh, (a) kurz deltoidf6rmig, Husserst hockrig, Sp. bedeckt, gauz leicht 
genabelt, S. schwach kantig gerundet, CR. in der Mitte aufgebogen, da- 
hinter mit undeutlicher calléser Verdickung, dann bis zum. HE. der IL, 
obsolet gerandet (VE, und AL. fehlen), IL. konvex, M. sehr eng, ver- 
senkt, gerade, ganz hinten gebogen, HK. eng und tief, AZ. (undeutlich 
abgedriickt:) wahrscheinlich grob, IZ. kurz, knotenférmig, vorn klein, in 
der Mitte grob, (hinten beschiidigt), HE. der IL. kurz zugespitzt und 
leicht linksgebogen, F. von Matrix verdeckt. Die in der hinteren Halfte 
der 8. erhaltene oberste Schicht der diekwandigen Sch. ist braun mit 
chocoladebraunen Tropfen vou 2 mm Durehmesser, die z. T. leicht ver- 
tieft sind und etwa 3 mm_ von einander abstehen, rings um den HK. ist 
auscheinend eine zusammenhingende Zone dieser dunklen Farbe. 

Die Zugehorigkeit des Stk. (b) ist unsicher, aber nach seinem gedrun- 
genen ziemlich héckrigen Aussehen, der in seiehtem Nabel liegenden 
flachen Sp. und der geraden, hinten jih gebogenen M. wahrscheinlich; 
die zugehorige Sch. diirfte nur wenig kleiner als @ gewesen sein.!s 

Die sch. erinnert auffillig an angustirima Spieker . . . aus der unteren 
Zorritos-Stufe von Peru, die etwas iltere hyaena ist aber etwas kleiner, 
von mehr eckigem Umriss und noch etwas héckriger, mit weniger tief 
genabelter Sp. und anscheinend gréberen IZ,; die vertieften S.—Tropfen 
erinnern an rezente Reliktformen primitiver Cypraeidae, z B. an Bernaya 
fultoni Sowerby.—[Schilder, 1939. 

Holotype-—(?) Numbered 384 in Natural History Museum, 
Basel. 

Type locality—Los dos Soldados zwischen Casa Bentura 
und Curamichate, Distrikt Acosta; Curamichata-Sande, Vene- 
zuela, Oberstes Oligocan oder Unter Miocan. 

18 The abbreviations used by Schilder (1939a) in referring to this 
subspecies, Cyprea angustirima hyaena  (Sehilder), and to Cyprea 
quagga (Schilder), Cyprea venezuelana  (Sehilder), Cyprea  wegeneri 
(Sehilder) are listed here. ‘Die einzelnen Teile der Schalen (Seh.) 
und Steinkerne (Stk.) wurden wie in meinen friiheren deutschsprachigen 
Arbeiten (vgl. Sehilder 1927 K 197) [=Senckenbergiana, vol. 9 
abgekiirzt: R.—Riticken, E.—Enden (VE. = Vorderende, HIt.—Hinter- 
ende), S.=Seiten (AR.=rechter, CR.=linker Rand), B.=Basis (AL. 
=Aussenlippe, IL.—Innenlippe), M.—Miindung, K.—Kanile oder Miin- 
dungsausgiisse (VK.—vorderer, HK.=hinterer Kanal), Z.—Zihne (AZ. 
und IZ. sind die Z. auf der AL. bzw. IL., TZ.=Terminalfalte am VE. 
der IL.), F.=Fossula, d. i. der vordere, meist mehr konkave Teil der O.= 
Columella in Innern der M., Sp.—Spira (Gewinde); bei den Triviine 
hedeutet RR. die Zahl der beiderseits der R.=Furche ausstrahlenden Rip- 
pen (obne die zu den E. lingsverlaufenden Rippen), RS. die Zahl der 
Rippen rings um den Seitenrand der Sch. (vgl. auch die Abbildungen bei 
Schilder 1927 K 197 und Schilder-Schilder 1938, p. 125).’’ [—Senckenber- 
giana, vol. 9, and Malac. Soc. London, Proe., 1939 and not 1938, vol. 23. 
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Cyprea bartschi Ingram Plate 2, figs: 13, 

Cyprea bartschi Ingram, 1939, Bull. Amer. Paleont., 24:84, pp. 5-6, pl. 

Ie hess os O7n i. 

Shell ovate-subdepressed; from point of great width, 17 mm.,, shell nav- 
rows to 5 mm, anteriorly, and to 6 mm. posteriorly; canals produced; dorsal 
convexity slopes gradually toward anterior canal, and abruptly toward 
posterior canal, forming nearly a right angle; spire obscured; rounded de 
pression in shell just to left of spire; lateral extremities marked by a 
raised line formed by the angled shell base; base convex; posterior canal 
noticeably curved to the left, anterior canal slightly curved to the left; 
aperture narrower posteriorly than anteriorly; teeth strong; columellar 
feeth extend but slightly one columella into aperture; columellar teeth 
arranged in a fairly straight line along base, and extend from 2 to 5 
mm, over base; 4+ posterior columellar teeth extend further on base than 
the rest, 3 of them extending over the columellar side of the posterior 
canal; outer lip teeth are arranged about evenly in their extent over the 
base, central few being shorter than the rest; teeth rounded; interstices 
between teeth broad and concave; most anterior few of outer lip and 
columellar teeth extend over the anterior canal lips.—[Ingram, 1959.] 

Holotype—Numbered 5590684 in the United States National 
Museum, Washington, D. C. 

Type locality—Morin Hill, railroad cut 2% miles outside of 
the town of Limon, Costa Rica, Pliocene. 

Cyprea bartschi is apparently related to the lower Miocene fossil, 
Cuprea raymondrobertsi. Pilsbry (1922) of Santo Domingo. It differs 
from it in having the columellar lip of the posterior conal more produced ; 
also the columellar teeth in bartschi extend as raised ridges over the col- 
umellar lip projection of the posterior canal. The anterior exnal in ray- 
mondrobertsi is straighter and in bartschi it is curved to the left. The 
tocth in the former species do not extend over the lips of the anterior 
canal as they do in the latter species. The anterior canal lips are straight 
in the dorso-ventral «direction in Pilsbry’s species winle they are more 
engled in bartschi. The aperture is narrower, and the base is more angled 
mn bartschi—([Ingram, 1959.] 

Cyprea spurca Linneus, reported from the Miocene of Costa 
Rica by Olsson (1922) and found living in the Caribbean Sea, 
Florida, Brazil, Portugal, Morocco, Mediterranean Sea, and 
Adriatic Sea, is related to the extinct C. bartschi Ingram and C. 
raymondrobertst. Pilsbrv.'"" Cyprea raymondrobertst bowden- 
ensis Pilsbry from the middle Miocene of Bowden, Jamaica, 1s 


likewise related to C. spurca. 


Cyprea bayerquei Gabb 
Cyprea bayerquei Gabb, 1864, Geol. Surv. California, Paleont., vol. 1, pp. 
129-130. 
Not C. bayerquei Gabb, 1869, Geol. Sury. California, Paleont., vol. 2, pp. 
165-164. 
Kocyprea bayerquei bayerquei (Gabb), Sehilder, 1932, Fossilium Cat., 1: 
Animalia, Pars 50, Cyprwacea, p. 214. 


19 See C. bartsehi Ingram and C. spurca Linneus. 
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Cyupraa bayerquei Gabb, Ingram, 1942, Bull. Amer. Paleont., 27:104, 
p. 13. 
Cyprea bayerquei Gabb, 1869, Keen and Bentson, 194+, Geol, Soe. Amer., 
Spee. Pap. 56, p. 162. 
Shell ovoid, convex, widest towerd the upper end, gradually tapering 
below; under surface flattened, Spire hidden. Mouth narrow, linear; 
outer lip rather broad. Surface unknown. <A cast.—[Gabb, 1864.] 


Holotype-—Numbered 31403 in the University of California 
Invertebrate Paleontology Collection, Berkeley, California. 

T ype locality.—Clayton, Contra Costa County, Califormia. Up- 
per Eocene. 


This species of which I have only seen a single cast, will probably be 
found to belong to the subgenus Luponia. From the narrowness of the 
aperture, the shell appears to have been thin. The accompanying out- 
lines illustrate the form better than would be possible in a description.— 
[Gabb, 1864.] [Three out! ne drawings are included in the text.] 


Cyprea boggsi Olsson Plate 2, figs. 7, 8 
Cyprea boggsi Olsson, 1928, Bull, Amer. Paleont., 14:52, p. 74, pl. 16, 
fig.) 2. 


Cyproglobina normalis boggsi (Olsson), -Schilder, 1932, Fossilium Cat., 
1:Animalia, Pars 55, p. 204. 

Shell of medium size, solid and heavy; base is strongly flattcucd with 
a relative narrow aperture and a large, heavy outer lip; dorsal surface 
is moderately but not strongly convex wit i a well-defined or impresseil 
margin or collar, above which the back or center of the shell, rises in a 
convex, hump-like manner; such as seen in the members of the subgenus 
Monetaria; the flattened base with four or five, transverse folds or plice, 
on the anterior and posterior extremity, with shorter plice in between. 
Length 36 mm.; height or thickness 16.5 mm.; breadth 26 mm.—T[Olsson, 
1928. ] 


Holotype.—Numbered 3647 in the collection of the Paleonto- 
logical Research Institution, Ithaca, New York. 

Type locality.—Saman formation, horizon of Saman conglom- 
erate, near Lagunitas, Peru. Upper Eocene. 


Cyprea castacensis Stewart 

Cypraa bayerquei Gabb, 1869, Geol. Sury. California, Paleont., vol. 2, pp. 
163-164, pl. 27, figs. 43a, 438b, 43¢; Dickerson, 1916, Univ. 
California, Pub. Geol., 9:17, pp. 432, 448. 

Cyprea bayerquei (Gabb), Anderson and Hanna, 1925, California Aead. 
Sci., Occas. Paps., vol. 11, p. 105, 

Cyprea castacensis Stewart, 1926 (issued 1927), Acad. Nat. Sei. Pila- 
delphia, Proe., vol. LXXVITII, p. 370, pl. 28, fig. 10. 

Kocyprea bayerquei castacensis (Stewart), Sehilder, 1952, Fossilium Cat., 
1:Animalia, Pars 55, Cyprweacea, p, 214. 

Kocyprea castacensis (Stewart), Vokes, 1939. Ann. New York Aead. 
Sci., vol. 38, p. 154, pl. 20, figs. 9, 14. 

Cyuprea castacensis Stewart, Ingram, 1942, Bull. Amer. Paleon’., 27:104, 
ep te 0) Wel le titen ts ah (0% 
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Cypraa (Lupoma) bayerquei Gabb, 1869, ween and) Bentson, 1944, 
Geol. Soc. Amer., Spec. Pap. 11, p. 152. 


“This species differs from C. bayerquei Gabb in having a more 
attenuated posterior. Height 12.2 mm.; width 7.8 mm.” (Stew- 
Ate, 1920, tssued= 1927, ) 

Holotype.—-Numbered 11690 in the University of California 
Invertebrate Paleontology Collection, Berkeley, California. 

Type locality—Grapevine Creek, Tejon, California; Univer- 
sity of California locality 452. Upper Eocene. 


The specimen figured here [Stewart, 1926] is the one deseribed and fig- 
ured by Gabb in 1869. It has been crushed. The teeth are small and 
numerous, Height 30 mm.; width 18 mm.; dorsoventral diameter 13.5 mm. 

Horizon, Eocene; locality (Tejon group at Martinez). 

This specimen is probably from the so-called Tejon. The holotype is 
much smaller but otherwise seems to be identical with it. A specimen, 
apparently from Tején, with the figured specimen, is probably C. mathew- 
sonii.—| Stewart, 1926.] 

Vokes (1930), realizing that Stewart’s (1926) description was 
rather brief, described Cyprea castacensis more completely. 
“Stewart’s description (“This species differs from C. bayerquer 
Gabb in having a more attenuated posterior’) is unsatisfactory, 
and the opportunity is here taken to give a more complete diag- 
nosis :” 

Shell of medium size, smooth, thin, subpyriform, posteriorly globose, 
the apex involute, concealed’ by the posterior termination of the outer 
lip which is so bent as to be almost perpendicular to the axis of the shell; 
aperture narrow, notched at each end, strongly curved posteriorly, and 
to a less extent anteriorly; outer lip thickened, crenulate internally with 
23 {0 25 small teeth; columellar lip with about 26 crenulations, diverging 
from the base of the penultimate whorl, terminated by an oblique ridge 
which encloses a well-developed fossuia. Immature specimens show a pro- 
nounced posterior terminal thickening of the columellar lip to form a 
projection paralleling the twisted posterior termination of the outer lip.— 
[ Vokes, 1939.] 


Cyprea cayapa Pilsbry and Olsson 
Cyprea cayapa Pilsbry and Olsson, 1941, Acad. Nat. Sci. Philadelphia, 
Proe., vol. XCIII, pp. 41-42, pl. 7, fig. 4. 

The shell is large, solid, semiglobose with the spire completely concealed. 
The back or. dorsal side is strongly convex, broadly but indistinetly 
humped in the middle of the back; on the posterior slope with 2 low but 
wide tubercles. The base is somewhat flattened. Aperture narrow, the 
outer and inner lips bearing coarse, plait-like tecth. Anterior end not 
known. Faint, brown radial lines extend across the sides of the shell, 
fading out toward the top. Length 62 mm. (imperfeet), width 61.5 mm., 
height 42.5 mm.—[Pilsbry and Olsson, 1941.] 


Holotype-—Numbered 13665 in the collections of the Acad- 
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emy of Natural Sciences, Philadelphia, Pennsylvania. 

Type locality.—Jama formation, Puerto Jama, Ecuador. Plio- 
cene. 

This Cyprwa is represented by one specimen which is imperfect, having 
lost the anterior end, and the aperture is partly filled with matrix which 
cannot be removed. Before being entombed in the sediments, the shell 
had been eaten into by boring organisms and partly encrusted with a 
growth of bryozoa so that it is possibly a shell derived from an older 
fossiliferous series. When complete, the shell probably had a length of 
about 85 mm. 

Cyprea cayapa belongs to the group of C. hcnekeni Sowerby, of the 
Santo Domingo and Panama Miocene. A smaller, undescribed species oc¢- 
curs in the Miocene of the Rio Santiago, northern Ecuador, but none are 
known in the present West Coast fauna.—[Pilsbry and Olsson, 1941.] 


Cyprea chilensis Philippi 

Cyprea chilensis Philippi, 1887, Pub. por Orden del Globierno de Chile, 

am. (8 pee On ser Oe 

Cailistocyprea (M.) chilensis Philippi, Schilder, 1982, Fossilium Cat., 

1: Animalia, Pars 55, p. 131. 

Testa oblongo-ovata, ellipsoidea; margo columellaris edentulus, labrum 
dentibus cirea viginiti duobus munitum, Longit. 8244, crass: 21 mm. 
Hallada en caldera, 

No tenemos mas que el molde que tomé a primera vista por la Bulla 
ambigua de D’Orbigny, pero se ve claramente el labro enrollado i den- 
tado. Ha quedaco la impression de eimeo «ientes, por donde se puede 
calcular que cl namero total de ellos sera de viente a veintidos. La espira 
es distinta i algo prominenie,—[Philippi, 1887.] 

Holotype.—? 

Type locality.-—: (Yertiary-Pliocene’), Chile. 

This description is based on the cast of a single specimen. 
The cast indicates that it is a member of the family Cypreide. 


Cyprza cinerea limonensis Ingram Plates) tien 
Cyprea cinerea limonensis Ingram, 1940, Jour. Paleont., 14:5, pp. 505- 
506, figs. 3, 4. 
Shell bulbous, sloping into anterior and posterior canals; spire depressed ; 
base rounded; canals short, anterior one produced but slightly; teeth 
confined to aperture; teeth fine and of about equal width on columellar 
and outer lips, interstices wider on columellar than on outer lip; colum- 
ellar interstices fairly flat, those on the outer lip rounded; aperture wider 
anteriorly than posteriorly; aperture narrowest in middle. Dimensions: 
length, $0.25 mm.; breadth 24.10 mm.; height 21.75 mm.—[Ingram, 1940.] 

Holotype.—Numbered 498683 in United States National Mu- 
seum, Washington, D. C. 

Type locality.—Lowest bed in street cut on the outskirts of 
Limon, Costa Rica, United States National Museum, locality 
5885d. Pliocene. 


This variety differs from the typical Cyprea cinerea Gmelin in having 
the feeth confined to the aperture; in having a broader anterior canal; and 
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in the lack of the production of the posterior canal. The shell is more 
bulbous than that of any recent individuals of this species. 

Cyprea cinerea Gmelin has quite an extended range in the fossil state. 
It has been reported from the Miocene Santo Domingo by Pilsbry (1922) 
and by Ingram (1939a), and from the Miocene of Costa Riea by Olsson 
(1922), Dall (1905) reports it from the Pliocene of Bermuda. A species 
that apparently shows close relationship to C. cinerea Gmelin is Cyprea 
dominicensis Gabb, a Miocene species, from Santo Domingo, Costa Rica, 
and from Panama.—[Ingram, 1940.] 

Cyprea cinerea morinis Ingram ilatey a. sles. Deo 

Cyprea cinerea morinis Ingram, 1939, Bull. Amer. Paleont., 24:54, pp. 

(DAG sie) toy WE 

Shell eylindrically-oblong; canals surrounded dorsally by an impres- 
sion; posterior and anterior canals but slightly produced; spire obscured, 
depressed; base convex; teeth finer on columellar side of aperture than 
on outer lip side; columellar tect longer than outer lp teeth; aperture 
narrow, curved toward tie left posteriorly, nearly straight anteriorly ; 
aperture about twice as broad anteriorly as posteriorly. 

The enamel is preserved. The shell color is a uni orm ciety-brown dor- 
sally, fading to a greyish-white on the shell base. Some of the inter- 
stices between te columellar tecth are colored brown. 

The variety differs from Cyprea cinerea Gmelin in possessing an clong- 
ate shell, resembling that of Cyprea isabella Linneus. The columellar 
and outer lip teeth are finer. Although the shell color was deseribed above 
this may not be the original coloration, for it is not unlikely that some 
color distortion has taken place, However, the color of the interstices he- 
tween the columellar teeth seems to have been well preserved. Dimen- 
sions: length 28 mm.; breadth 16 mm.; height 13.50 mm.—[ Ingram, 
1939. ] 


Holotype-—Numbered 5596086 in the United States National 
Museum, Washington, D. C. 

Type locality —Morin Hill, railroad cut two and_ one-half 
miles outside of the town of Limon, Costa Rica; United States 
National Museum, locality Number 8461. Pliocene, 


Cyprza costaricaensis Ingram i 

Cyprea costaricaensis Ingram, 1940, Jour. Paleont., 14:5, p. 905, figs. 
1 

Suell cylindrically oblong; light; anterior canal marginated dorsally 
by an impression; outer lip of posterior canal projecis, and is also mar- 
ginated dorsally by an impression; anterior canal produced, about 4 mm. 
broad; base convex; aperture nearly straight, widest anteriorly; teeth 
on both lips confined to aperture, except central columellar ones which 
extend a short distance over the base; teeth fine, of about equal length; 
posterior columellar teeth extend but a short distance on columella; in- 
cisures shallow, narrow; spire depressed, leaving a very noticeable in- 
dentation just dorsal to the posterior canal. Dimensions: Length 16.50 
min, breadth 9.95 mm., height 8 mm.—[Ingram, 1940.] 


Holotype.—United States National Museum, No. 498,682, 
Washington, D. C, 


) 
a , 
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Type locality—Second bed from top of Moen Hill, Costa 
Rica; United States National Museum, locality 5884b. — Plio- 
cene. 

“This species is distinct from all others from the Americas and 
the West Indies which have been described in the fossil state. 
The spire is umbilicate, much resembling that of the living spe- 
cies Cyprea punctulata Gmelin (not C. punctulata Gray).” (In- 
gram, 1940.) The species C. punctulata Gray, that Ingram (1940) 
had reference to in comparing C. costaricaensis is now called 
Cyprea teres Gmelin. 


Cyprea darwini Ingram MS. 

Cyprea darwini Ingram, California Acad. Sei., Proc., 4th ser. (in press). 

Holotype-—Numbered 8046 in Invertebrate Paleontology col- 
lection of California Academy of Sciences, Golden Gate Park, 
San Francisco. 

Type locality —Old beach deposit, probably 5 feet thick, bay 
on northwest part of island on west side, South Seymour Island, 
Galapagos Islands. Subfossil. 


Cyprza dominicensis Gabb 

Cyprea dominicensis Gabb, 1873, Amer. Phil. Soe., Trans., vol. 15, 
new ser., p. 236. 

Cyprea dominicensis ? Gabb, Maury, 1917, Bull. Amer. Paleont., 5:29, 
Dp. U6) ple lo Shige se 

Cyprea dominicensis Gabb, Vaughan and Woodring, 1921, Geol. Reconn., 
Dominican Republic, p. 141; Pilsbry, 1922, Acad. Nat. Sei, Phila- 
delphia, Proc., 73:2, p. 364; Olsson, 1922, Bull. Amer, Paleont., 9:39, 
p. 140; Ingram, 1939, Bull. Amer. Paleont., 24:85, pp. 7-8. 

Turia dominicensis (Gabb), Schilder, 1932, Fossilium Cat., 1:Animalia, 

Pars 55, p. 147; Schilder, 1939, Abhand. der Schwe:zer. Paleont. Gesell, 
Bd. LXII, p. 28. 

Shell very similar to C. lurida in form, sides sub-parallel, anterior end 
tapering more than the posterior, base slightly flattened; inner lip flexu- 
ous and not extended over the base. 

This shell is closely allied to C. lwrida and C, pulchra, but differs from 
both in that its teeth are small, regular, uniform, and end abruptly along 
a straight line. The last character at once separates it from the latter, 
while the size of the crenulations equally distinguish it from the former. 
The largest specimen is 1.5 inches long.—[Gabb, 1873.] 


Holotype-—Numbered 3003 in the Academy of Natural 
Sciences, Philadelphia, Pennsylvania. 

Type locality.—Santo Domingo. Miocene. 

“The type has the form of C. lurida, beins a little produced 
at both ends. There are 36 teeth on the outer lip, 29 on the in- 
ner, Length 39.5, lateral diam. 23.2, dorso-ventral diam. 19 mm.” 
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(Pilsbry, 1922.) 

This species ranges from Santo Domingo to Central America. 
It has been reported from the Miocene, Gatun stage, of Panama 
by Olsson (1922), and by various authors listed above from the 
Miocene of Santo Domingo. The general shell shape of the holo- 
type of Cyprea dominicensis Gabb is similar to the shape of the 
holotype of Cyprea campbelliana Pilsbry from the Miocene of 
Santo Domingo. 


Cyprea fresnoénsis Anderson Plate 3, fig. 4 
Cyprea fresnoénsis Anderson, 1905, California Acad. Sei., Proe., 3d 
Ser.) 2:2, pp. 1198, pls is, fig. 2; Ingram, 1942° Bull. Amer. Paleont., 
27:104, pp. 13-14, pl. 1, fig. 9; Keen and Bentson, 1944, Geol. Soe. 
Amer., Spee. Pub., 56, p. 152. 
Cyprea fresnoénsis (Anderson), Sehilder, 1932, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 123. 

Shell of medium size, 144 inches long, 1 ineh in diameter, robust or 
subglobose; spire covered; canal produced a little in front. The epi- 
dermis covers the spire in adult stage, though in the figured specimen it 
lias been removed. The aperture is narrow and curved. The dentition 
»; not shown.—[ Anderson, 1905. ] 


Holotype-—Numbered 50, California Academy of Sciences, 
San Francisco, California. 

Lype locality.—Avenal sands, northwest of Coalinga, western 
I*resno County, California. Eocene. 

The type of this species was in the great San Francisco earth- 
quake and fire of 1906; consequently the shell has been entirely 
destroyed. The type is now an unrecognizable cast. The illus- 
tration given by Anderson (1905) is not distinct enough to show 
the characteristics of this species. The species will not be well 
known until topotype material has been collected. 


Cyprea henikeri Sowerby Blatewle tiie 

Cyprea henikert Sowerby, 1850, Quart. Jour, Geol. Soe., vol. 6, p. 45, 
pl. 9, fig. 3; Guppy, 1867, Proe. Scien. Assoc. Trinidad, pt. 3, pp. 
145-176; Gabb, 1873, Amer, Phil. Soc., Trans., vol. 15, p. 235; Harris, 
1921, Bull, Amer. Paleont., vol. 8, p. 39; Vaughan and Woodring, 1921, 
Geol. Reconn. Dominican Republic, p. 141; Pilsbry, 1922, Acad. Nat, 
Sei. Philadelphia, Proc., 73:2, p. 365; Anderson, 1927, California 
Acad. Sei., Proe., 4th ser., 16:3 p. 84; Ingram, 1939, Bull, Amer. 
Paleont.> 24:85) p. 3384. plt Wy fic. 3: 

Siphocypiwa henikeri Sowerby, Schilder, 1939, Abhand. der Sehweizer. 
Paleont, Gesell., Bd. LXII, p. 24. 

Cyprea henekeni var, lacrimula Maury, 1925, Bull. Amer. Paleont., 10:42, 
pe 220; ple 37, fig. os 

Siphocyprea henikeri lacrimula (Maury), Sehilder, 1932, Fossilium Cat., 
1:Animala, Pars 55, p. 118. 

Cyprea caroniensis Maury, 1925, Bull. Amer. Paleont,, 10:42, p. 221, 
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pl. aie 

Siphocyprea caroniensis (Maury), Sehilder, 1952, Fossilium Cat., 1:Aii- 
malia, Pars 55, p. 118; Schilder, 1939, Abhand. der Schweizer. Paleont. 
Gesell., Bd. LXII, p. 24. 

Testa obovata, ventricosa, inflata, laevis dorso postice irregulariier tu- 
berculifero, lateribus, praecipue sinistro, obsolete granosis; extremitatibus, 
postica brevissima, antica, subproducta, apertura, angusta, marginibus 
dentatis, dentibus paucis, magnis, rotundatis, canali brevissimo, reflexo.— 
[Sowerby, 1850.] 

Holotype-—No. R12772, Geological Society of London Col- 
lection, British Museum (Nat. Hist.), London, neland. 

Type locality.—Santo Domingo, Miocene: 

This species bears a general resemblance to Cypraa mus and several 
others, which oceasionally have irregular tubercles on the posterior part 
of the back; it may, however, be easily distinguished from all such by 
the dentition of both edges of the aperture, the teeth in this species, 
though not numerous, being large and prominent.—[Sowerby, 1850.] 


Pilsbry (1922) states in comparing C. henikeri to C. mus, 
“This species resembles the recent C. mus, and has parallel vari- 
ations, both having smooth and bicornute or bituberculate forms. 
In C. henekeni the tuberculate form predominates, and the tuber- 
cles are larger, being thus more specialized than the mod- 
ern race of the same stock.” 

There seems to be confusion in the literature concerning the 
proper spelling of the specific name of this species. Sowerby 
(1850) in the original description spelled the specific name 
henikert. Sowerby (1850) in applying this name. misinterpret- 
ed the collector’s name as J. S. Heniker instead of J. S. Heneken. 
Subsequent writers have corrected Sowerby’s (1850) error, how- 
ever, since Sowerby (1850) applied the name henikeri and not 
henekeni in the specific description, the fo mer, original name 
is used here. 

Cyprea henikeri var. lacrimula Maury and Cyprea caronien- 
sis Maury in the writer’s belief should be placed in synonymy 
under the species Cyprea henikert Sowerby. The writer has 
examined the holotypes of the former two species which are 
housed in the Paleontological Kesearch Institution, Ithaca, New 
York. Both species are in his opinion monstrosities of Cyprea 
hentkeri. The cluster of three tubercles on one side of the shell 
and the two on the other, with a fourth near the aperture on 


or 
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the variety lacrimula, and called “tear-like clusters’ by Maury 

(1925) “and natural,”’ seem to have been caused by a crushing 
and a weathering of the specimen. The other characteristics ot 
the shell appear to be quite similar to those of C. hentkeri. 

The holotype of Cyprea caroniensis Maury is extremely frag- 
mented, only a part of the shell being present. Maury (1925) 
mentions in her description a single hornlike tubercle near the 
center of the back and a high and humped back as specific fea- 
tures. Qn examining this specimen the writer found a second 
tubercle on the back. It is a known fact that C. henikeri and 
its probable living descendent, Cyprea mus Linnzeus, show vari- 
ation in the height and development of these nodules. The other 
characteristics. of Cyprea caroniensis appear to be those of C. 
hentkeri.' The writer has examined specimens that have the 
dorsum as high as Cyprea caroniensis. With the above evi- 
dence of intergradation it seems that Maury’s species should be 
relegated to synonymy. 

- Cyprea henikeri Sowerby is found in the strict sense in the 

Miocene in the western region of the Americas in Panama, Costa 
ktica, Colombia, and Venezuela. 

Cyprea henikeri amandusi Hertlein and Jordan 
Cyprea amandusi Hertlein and Jordan, 1927, California Aead. Sei., 
Proc, 4th, ser’, 16:19, pp. 608, 628, 642; pl. 18, fig. 1, spl) 195, figs. 
eae ay 
Cyprea henekeni amandusit Hertlein and Jordan, Ingram, 1942, Bull. 
Amer: Paleont., 27-104, p. 104. 
Siphocyprea amandusi Hertlem and Jordan, Schilder, 1932, Mossilium 
Cat., 1:Animalha, Pars 55, p. 118. 

‘Shell moderately large; resembles C. mus var. bicornis Sowerby; some- 
What pear-shaped; dorsal margin very broadly rounded, in some speci- 
mens subsquare, margin cut by noteh; dorsal surface of shell bears usually 
two nodes, one on each side of median dorsal line; posterior dorsal por- 
tion of shell noticeably depressed below the two nodes; highest part of shell 
anterior to nodes; some ‘specimens slightly corrugated chiefly posteriorly ; 
ventral portion of shell flattish; aperture curved and ornamented by about 


20 to 22 teeth. Length 57.8 mm.; width 41 mm.; height 26.5 mm.—T[ Hert- 
lein and Jordan, 1927.] 


Pypes.—Syntypes in Leland Stanford Junior University type 
collection, from locality 66 of Stanford University. Paratypes 
numbered 2663 and 2664 in the California Academy of Sciences, 
Golden Gate Park, San Francisco, California. 
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Type locality——San Ignacio Arroyo, 8 kilometers southwest 
of San Ignacio, Lower California. Isidro formation, lower Mio- 
cene. 


Cyprea amandusi differs from C. henekent Sowerby in possessing a much 
(latter shell and also in the presence of a depressed area in the dorsal 
posterior portion of the shell. From C. mus var. bicornis Sowerby, C. 
amandusi differs in its larger size and in possessing a much flatter, less 
corrugated shell; in the latter strong nodes surmount ridges which run 
to the edge of the dorsal margin of the shell—[Hertlein and Jordan, 
1927.] 


The above mentioned characteristics given to separate C. 
amandusi from C. henekeri are here considered to be inadequate 
for specific separation and are considered to be subspecific in 
value only. 


Cyprza henikeri isthmica (Schilder) 
Cyprea henikeni var. Brown and Pilsbry, 1911, Acad. Nat. Sei, Phila- 
aelphia, Proe., vol. LXIII, pp. 356-357, pl. 26, figs. 9, 10. 
Siphocypraa isthmica Schilder, 1925, Areh. Naturgesch., 91:A, p, 99, 
p. 144; 1932, Fossilium Cat., 1:Animaha, Pars 55, p. 119. 

Galun-isthmica M. nov. (henikeri Brown-Pils.) . . . Panama. 
We sh) 1925, ] 

Cyprea henikeri var. Brown-Pils. (Proc. Ac. Nat. Sei. Philadelphia, tabl. 
29, figs. 9-10 [1911] ist vom ‘Lypus wesentlich verschieden: R. ohne War- 
zen vor dem HE., Z. linger, AL\ E, weniger ausgebogen, aber sehr decliv, 
also etwas an Baryeypraea erinnernd. In der Farbung muss nicht not- 
wendigerweise ein Untersechied bestanden haben, verschiedene Diehte der 
braunen R.-Flecke kann die abweichende Beschreibung durch Sowerby 
(seine abbildung zeigit mus-iihnliche Zeighnung!), Gabb und Brown- 
Pilsbry verursacut haben.—[Schilder, p. 144, 1925.]20 

The typieal C. henikeni trom Santo Domingo has two well-developed 
callous tubercles on the posterior part of the back, but in some shells 
these are low or wanting. The sides, posteriorly, are sometimes coarsely 
corrugated. In the specimens from Gatun there is no trace of the dorsal 
nodes; the callus has several corrugations on each side of the posterior 
canal, and lower ones may be felt along the sides. The aperture is like 
tuat of Santo Domingo C. henikeni, except that the teeth are more com- 
pressed and longer, In a specimen 42.5 mm. long there are 15 teeth on 
the inner and 19 on the outer lip. Specimens retaining part of the color 
are ochraceous with orange streaks, arranged as in the recent C. mus. 
Length of figured specimen 42.5, width 31.6, height 23.2 mm. A large 
fragment has an outer lip about 55 mm. long.—[ Brown and Pilsbry, 1911.] 

Lectotype (Schilder, 1925).—Housed in the Academy of Na- 


tural Science, Philadelphia, Pennsylvania. 


[Schilder, 


Type locality—From excavations from the locks at Gatun, 
Isthmus of Panama, Miocene. 
20 Schilder (1925) used the above letters in abbreviation for the fol- 


lowing words: A.—Aussen; E.—Ende; H,.—Hinter; L.—Lippe; R.— 
Rand; V.—Vorder; Z.—Zahn, 


07 Wes? AMERICAN CypRaiIpa: INGRAM 55 


Cypria kempere Nelson Plate 3, figs. 2; 3 
Cyprea kempere Nelson, 1925, Univ. Caltornia Pub. Geol, Sci., vol. 
15, p. 424, pl. 56, figs. 9, 10; pl. 57, fig. 4; Ingram, 1942, Bull. Amer. 
Puicont., 27:104, p. 14, pl. 2, figs. 8, 9; Ikeen and Bentson, 1944, Geol. 
Soc. Amer., Spec. Pub. 56, p. 152. 
Propustularia kempere (Nelson), Schilder, 1932, Fossilium Cat,, 1:Ani- 
malia, Pars 55, p. 158. 

Shell small, semiolobular, maximum inflation central. Aperture narrow, 
ratuer sinuous, strongly curved at posterior end. Lips broad, flattened, 
produced wt extremities. Outer lip thickened, with about 15 prominent 
erenulations extending across surface of lip and a short distance onto 
side of body whorl. Inner lip thickened, with about 18 crenulations which 
are less prominent than those of the outer hp, Part of these latter erenu- 
lations do not extend beyond inner margin of lip. The remainder ex- 
tend about two-thirds the distance across the lip. Surface of shell smooth. 
Length of type specimen (a portion of both anterior and posterior canals 
missing), 21 mm.; width across lips 17.3 mm.; thickness normal to plane 
of lips, 12 mm.—[Nelson, 1925.] 


Holotype-—Numbered 987 in the California Academy of 
Sciences, Golden Gate Park. San Francisco, California. 

Type locality—Fairly common at University of California lo- 
cality 3764 in the Martinez south of Simi Valley, Ventura Coun- 
ty, California. Reported from California Academy of Sciences 
locality 391, of approximately the same horizon as above. Lower 
Eocene (Martinez Eocene). 


Cyprza merriami Ingram Plated. fies. 45.5 

Cyprea merriami Ingram, 1959, Bull. Amer. Paleont., 24:85, pp. 4, 5, 

oll Aly wales eh 1 

Shell heavy with a high dorsum; anterior and posterior canals pro- 
duced, dee;ly notched; posterior canal notch 9 mm., anterior canal notch 
about 6 mm.; anterior canal covered by a shelf about 5 mm. broad on 
the dorsal surface; anterior canal bounded laterally by flanges which are 
quite prominent; spire obscured, with a depression to the right; base but 
slightly convex on columellar side, convexiiy exists in the -center, the 
base becoming flattened anteriorly and posteriorly; outer lip side of base 
slightly convex throughout its length; teeth especially prominent on outer 
lip; these teeth are broad, rounded, interstices between them rounded; 
anterior 7 columellar iectn prominent, other columellar teeth very indis- 
tinct; interstices between columellar teeth broad; columellar teeth ex- 
tend but slightly on columella; teeth on both sides confined to lips sur- 
rounding aperture. Dimensions: length 74.90 mm.; width 50 mm.; height 
40 mm.—[Ingram, 1939a.] 


Holotype-—Numbered 559681 in the United States National 
Museum, Washington, D. C, 

Type locality—North shore of Nancy’s Cay, Panama,  Muio- 
cene (°). 
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This is one of the largest species of fossil cowries reported 
from the Western Hemisphere. The shell is quite heavy and 
bulky. The general outline resembles superficially that of the 
living Indo-Pacific species, Cyprea arabica Linneus. 

Cyprea novasuma (Nelson) Plate 3, fig. 9 

Ovula novasuma Nelson, 1925, Univ. California Pub. Geol. Sciences, 

15-11, p. 425, pl. 57; fig. 2. 

Nocyprea (h.) novasuma (Nelson), Schilder, 1932, Fossilium Cat., 1:Ani- 

malia, Pars 55, p. 214. ‘ 

Cyprea novasumma (Nelson), Ingram, 1942, Bull. Amer, Paleont., 

2 TOS, oy Lo; pl. 2 fig 13" 

Shell small, ovate, inflated. Body whorl obtuse pear-shaped with maxi- 
mum diameter just posterior to middle of shell. Surface of shell smooth 
except for minute longitudinal growth lines and extremely faint, slightly 
irregular, somewhat discontinuous revolving lines approximately one mil- 
limeter apart although in places this distance is much less. The space 
between the lines are flat. Aperture narrow, widening slightly in anter- 
ior portion; anterior portion of aperture almost straight, posterior fourth 
curved; outer lip smooth, thickened, reflected, flaring slightly at anterior 
end; inner lip smooth, with broad thin callous. Length of type specimen 
(approximate because of slightly broken anterior extremity), 17 mm.; 
maximum width, 11.6 mm.—[Nelson, 1925,] 

Holotype-—Numbered 30499 in the University of California 

: See 4 
Invertebrate Paleontology Collection, Berkeley, California. 

Type locality—Martinez, south side of Simi Valley. Mar- 
tinez Eocene. Lower Eocene. ; 

Cyprea oakvillensis VanWinkle Plate 2; figs! 15, 16 

Cyprewa oakvillensis Van Winkle, 1918, Univ. Washington Pub. Geol., 

1:2, p. 88, pl. 7, fig. 19; Ingram,*1942, Bull.’ Amer. Paleont., 27:104, 
p. 15, pl. 2, figs. 14, 15; Weaver, 1942, Univ. Washington “Pub. in 
Geol) vol. 5) 9p:5394, pl. 76) eioss, 295530: 

Nocyprea oakvillensis (Winkle), Schilder, 1932, Fossilium Cat,, 1:Ani- 

malia, Pars 55, p. 214. 

Shell moderately large, sub-oval in outline and thick; broadest about 
one-third the length of the shell from the posterior end; surface smooth 
except for very thin lines of growth; aperture narrow and of about equal 
width from the anterior to the posterior ends; outer lip strongly incurved 
and bearing fourteen teeth or crenulations on both the inner and outer 
lips. Altitude of shell 23 mm.; maximum diameter of shell 15 > mm.— 
{Van Winkle, 1918.] 

Holotype.—Numbered 7606 in the California Academy of 
Sciences, San Francisco, California. 

Type locality—University of Washington Paleontological lo- 
cality Number 161, about one mile west of Oakville on the North- 
crn Pacific Railway. Lower Oligocene; Barbatia merriami zone. 

rhe shell has apparently been broken from the time of its 
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collection until it was deposited in the California Academy 
of Sciences. The holotype is now largely represented as a cast 


Cyprza parisimina Olsson Plate 2, figs. 5, 6 

Cyprea parisimina Olsson, 1922, Bull. Amer. Paleont., 9:39, p. 139, pl. 

12; fig. 10. 
Propustularia parisimina (Olsson), Schilder, 1982, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 159. 

Shell small, more or less depressed and with expanded, angulated sides; 
dorsal surface convex, but with a deep pit or depression at its posterior 
end, beyond which project the two short, pouting ends of the lips of the 
aperture; ventral surface flat, with a narrow aperture which is straight 
except near its posterior end where it is slightly curved; lips strongly 
but regularly crenulated (about 21 on each lip), posterior sinus small 
and eurved to the left; anterior sinus small and rounded. Length 39, 
basal diameter 25, height or vertical diameter 17 mm,—[Olsson, 1922.] 

Holotype.—Deposited in the collections of the Paleontological 
Research Institution, Ithaca, New York. 

Type locality—Gatun stage, Port Limon, Costa Rica. Middle 
Miocene. 

Cypreza pijiguayensis Clark 
Cyprea (Bernayia) pijiguayensis Clark, 1946, Geol. Soc. Amer., Mem. 16, 
Deno a lites eos Os 

Shell heavy; upper surface smooth, rather strongly convex; underside 
bordering inner lip also rather strongly convex; aperture very narow; 
outer and inner lip each seulptured by about 21 plications; on outer lip 
these reach more than half way across convex margin of lp; those on 
inner lip are heavier and longer next to posterior end and also appar- 
ently so near posterior end (broken on holotype); on larger portion of 
inner lip, however, outer ends of plications are covered by callous growth, 


Dimensions of holotype ... , length 15.5 mm., maximum width 9.7 mm.— 
[Clark, 1946.] 

Holotype-—Numbered 34987 in the Invertebrate Paleonto- 
logical Collection, University of California, Perkeley, California. 

Type locality.—University of California locality Number S60 
—at point where the Don Pijiguay trail crosses the Mancomo- 
jan anticline 2 km. east of Don Gabriel in the bed of Arroyo 
Mancomojan, Colombia. Eocene. 
Cyprea quagga (Schilder) 

Siphocypreaa quagga Schilder, 1939, Abhand, der Schweizer.  Paleont. 

Gesell., Bd, LXII, pp. 25-26, fig. 28. 

Loc. 18 (Mamon bei Urumaco): 1 Seh. und 2 AL. mit gut erhaltener 
Iarbe: 

a) Seh. 46.72.55 mit 18 AZ. und 15 + 1 IZ. (Typus). Fig. 28; 

b) AL., 43 mm lang,-mit 16 AZ.; 

c) Al, 47 mm lang, mit 17 AZ, 
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Sch. dlinlich der rezenten mus Linné ... des gleiehen Gebietes, uber 
VE. brieter, S. kantiger, B. flach, M. gerade, zentral, etwas enger, AL. 
vorn steiler deeliv und kaum ausgebogen, hinten nieht nach links gebogen, 
IL. hinten spitz vorgezogen und ebenso lang wie die AlL.. daher HK. 
enger, tiefer, am R. schirfer umgrenzt, AZ. gleichmissig etwas verlangert, 
TZ. etwas stiirker, rands.indig, IZ. kurzfaltig, bis hinten cdeutlieh, F. 
breiter, ihr Vorderrand schirfer gekielt, der Innenrand vorn mit einer mehr 
betonten Kerbe und dabinter mehr ausladend, aber ebenso seieht und 
wie die bauchige C. glatt. R. bei a glatt, gleichmiissig konvex, ohne War- 
zen, bei b ist das Mittelfeld oberhalb des HK. eingedriiekt und reeits von 
einem deutlchen Hocker (wie bei mus bicornis Sowerby)  begrenzt 
(leider fehlt bei b die linke R. Halfte!). Sch. weisslich, AL. (in Fort- 
setzung der AZ.) und dussere Hilfte der IL. mit graubraunen Radialstrei- 
fen, welche bis zum schmalen (anscheinend gefleckten?) Mittelfeld fort- 
gesetzt sind: diese Streifen auf den §8., die bei mus viel breiter als die 
helen Zwischenraéume und irregulir zu Flecken zerrissen sind bzw. unter 
einander verfliessen, sind bei quagga grésstenteils nicht unterbrochen, 
gleichartig in Breite und Verlauf. und viel weiter auseinander stehend) .* 

Siphocyprea quagga ist somit kleiner als caroniensis, S. mehr kantig, 
M. hinten gerade, Z. linger und TZ. stiirker, IL. hinten metr vorgezogen, 
F. nicht reduziert, S. mit Querstreifen.—[Schilder, 1939,]21 

* Die graubraunen Streifen und hellen- Zwischenriiume sind in der 
hinteren Halfte des AR. breit (in mm) bei a) 1:2; bei 6) 2:2: hei c) 
1.5:2; bei gleich grossen rezenten mus 2: unter 1, 


Holotype.-—(?) Numbered 1534 in Natural History Museum, 
Basel. 

Type locality—Mamon bei Urmaco, W.—Seite des Rio Ca- 
dore, nordlich des Bohrfeldes, Venezuela: TNS—marl ‘der 
amerikanischen Geologen in der . . . Oberen Urmaco-Forma- 
tion’”” —Mittleres (bis Oberes) Miocan. 


Cypreza saltoensis Clark : 

Cyprea (Bernayia) saltoensis Clark, 1946, Geol. Soc. Amer., Mem. 16, 

paseo ah bre paiedsss 7/5 ey 

Shell large, broad and heavy; upper surface broadly convex, smooth, 
covered by a callous growth which is thickest on outer marginal area and 
also covers most of flat apertural face; the broadly curved aperture is 
bordered by series of heavy plications; 19 plications on outer lip, where 
they extend well out onto apertural surface; on inner lip there are 18 
plications, the posterior 3 and anterior 4 extend well out onto apertural 
surface, while outer ends of those,in between are covered by the callus 
growth; anterior siphonal notch broad, moderafely deep; bordered on 
inner lip by plication which is much stronger than others; posterior si- 
phonal noteh a little narrower but deeper than anterior siphonal notch. 
Dimensions of holotype ... , height 70.5 mm., maximum width about 
56 mm.—[Clark, 1946.] 


Holotype-—Numbered 34986 in the Invertebrate Paleonto- 
logical Collection, University of California, Berkeley, California. 


21 For abbreviation classification see footnote under Cyprea anqus- 
tirima hyaena (Schilder). 
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Type locality—University of California locality Number 
S8049; from Arroyo Colombia, Mancomojancito just about one 
km., down stream from La Puente, Dept. of Bolivar, Colombia. 
Icocene. 

“The most distinctive characters of this species are its flat- 
tish bottom, its comparatively low, broadly arched outer surface, 
its great breadth compared to the thickness, and the heavy cal- 
lus growth.” (Clark, 1946.) 

Specimens are also in the University of California collections 
from the Eocene of Colombia where they were taken at a point 
where the Don Pijiguay trail crosses the Mancomojan anticline 
2 km. east of Don Gabriel in the bed of Arroya Mancomojan. 


Cyprza simiensis Nelson Plate 2, figs. 18, 19 
Cypraea simiensis Nelson, 1925, Univ. California Pub. Geol., vol. 15, No. 
11, p. 425, pl. 57, figs. 3a, 3b, 3c; Ingram, 1942, Bull. Amer. Paleont., 
27:104, pp. 15-16, pl. 2, fig. 18. 
Propustularia simiensis (Nelson), Schilder, 1982, Fossilium Cat., 1:Ani- 
malia, Pars 55, p. 159. 

Shell moderately large, fairly tumid, thick, ovoid, broadest near center. 
Aperture narrow, wider at anterior end. Lips thick and flaring at an- 
terior end. Outer lip heavily calloused; inner margin of outer lip straight 
in the middle, curved at the ends, containing about 16 crenulations in the 
portion of the shell preserved which do not affect the outer surface of 
lip and which die out toward posterior end of aperture; imner lip thick- 
ly calloused, bearing about 18 crenulations which are set rather deeply 
in the aperture. The unusually heavy callous of the outer lip is turned 
backward over the body of the shell giving it a rude cordate appearance. 
The same is true to a lesser extent of the callous of the inner lip. Sur- 
face of shell smooth. Length of type specimen (anterior extremity 
broken), about $2.3 mm.; width across lips 24.6 mm.; width normal to 
plane of the lips 17.3 mm.—[Nelson, 1925.] 


Holotype-—Numbered 30498 in the University of California 
Invertebrate Paleontology Collection, Berkeley, California. 

Type locality.—-University of California Paleontology locality 
3818, Martinez Eocene, south of Simi Valley. Lower Eocene. 


This species has more prominent lips and seems to have a mueh thicker 
shell than Cypraea bayerquei Gabb. Cypraca bayerquei Gabb is also more 
elongated and has a straighter aperture. C. mathewsoni Gabb differs in 
shape of body whorl and aperture. The crenulations of C. kemperae, n. 
sp. separate it from C. simiensis—[ Nelson, 1925.] 

Cypriea squyerii Campbell Rlates2> fess lls 12 


Cyprea Squyerti Campbell, 1892, Nautilus, 6:5, pp. 50-51. (named but 
not deseribed). 
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Cyuprea squyertt Campbell, 1895, Nautilus fied. ds hey) le oem. Lee 
(deseribed and figured); Ing.am, 1942, Bull. Amer. Paleont., 273104, 
p 106, pl. 3; figs, .o-4: 

Paleocyprea squyeri (Campbell), Schilder, 1932, Fossilium Cat., 1:Am- 
malia, Pars 55; p. 110. 

Shell ovate-oblong, attenuated at the extremities. Spire prominent, 
showing four whorls; outer lip thickened and having on the imner edge 
thirteen or fourteen teeth. Anterior half of the aperture wide, but con- 
tracted at the extremity, posterior cud contracted and projecting slight- 
ly beyond the spire. Under the magnifying glass the shell shows strong 
revolving raised lines and striae. Length 20 mm., width 11 mm., height 
9 mm.—[Campbell, 1893.] 


Holotype-—Numbered 13536 in the Academy of Natural 
Sciences, Philadelphia, Pennsylvania. 

Type locality.—Mingusville, Montana. Cretaceous. 

This shell resembles in outline the recent Cyprea stolida, but its very 
prominent spire would separaie it from this group, Shell structure is 
wanting on most of its dorsal surface and the inner lip obscured by the 
hard matrix, whieh it would be inadvisable to remove. In a recent let- 
ter from Mr. Squyer he says, “This summer while looking for fossils T 
found the outer lip of the imperfect specimen, found at the time I ob- 
tained the type. This specimen I have sent to the U. 8S, National Mu- 
seum,.—-[Cainpbell, 1895.] 

The writer has examined the holotype in the Academy of Na- 
tural Sciences and found this species to be distinct from any other 
species vet described in the living or fossil states from the Amer- 
icas or from the West Indies. The extremely produced anterior 
and posterior canals and the general shell shape does indeed! seem 
to indicate a relationship to the living Pacific species Cyprea 
stolida Linneus. 


Cyprmwa suciensis Whiteaves 
Cypraa suciensis Whiteaves, 1895, Roy. Soc. Canada, Proc. and Trans., 
2 ser., vol. 1, pp. 127, 128, pl. 3, fig. 5; Ingram, 1942, Bull.’ Amer. 
Paleont., 27:104, p. 16. 
Paleocyprea suciensis (Whiteaves), ,Schilder, 1932, Fossilium  Cat., 
1:Animalia, Pars 55, p. 110. 

Shell small, moderately inflated, narrowly subovate and a little more 
than half as broad as long, emarginate at both ends, but much more deep- 
ly so posteriorly than anteriorly. Spire entirely covered when the outer 
coating of enamel is perfect, but in the only specimen collected the enamel 
is partially exfoliated in such a way as to show that underneath it the 
spire is very small, conical, and composed of at least four volutions, also 
that it extends just as far backward as the produced posterior end of 
the outer lip. This partial exfoliation of the outer layer of enamel is, 
however, barely perceptible to the naked eye, and is not shown in the 
figure. Outer volution very large in proportion to the rest, broadest and 
most inflated a little behind the mid-length, abruptly attenuate behind, 
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bul narrowing much more gradually in front, its anterior margin being 
narrowly rounded; outer: lip thickened exteriorly and considerably pro- 
dueed behind; inner or columellar lip also produced behind and separated 
from t.@ outer lip by a narrow channel or canal; characters of the i 
terior of the aperture unknown, though it clearly extended the whole 
length, and is narvow and linear behind. Surface smooti. Dimensions 
of the specimen deseribed: length, twenty millimeters; greatest breadts, 
twelve millimeters—[ Whitcaves, 1896. ] 


Holotype —In the Museum of the Geological Survey of Can- 
ada. 

Type locality —Sucia Islands, Vancouver, British Columbia. 
Cretaceous. 


Most of the aperture of this interesting little fossil is filled with the 
tough and tenacious matrix, so that it is impossible to ascertain whether 
there are or not erenulaticns on the inner surface of the outer lip, or 
and denticulations or plications on tie columellar — side.—[Whiteaves, 
1896.] 


Cyprea tubere Ingram ~ Plate 2, fig. 1 

Cyprea henekeni Sowerby, Anderson, 1929, California Acad. Sei., Proe., 

Athiescr..0 LS24-- sp. 139. 

Cyprea tubere Ingram, California Acad. Sci,, Proe., 4th ser. (iu press). 

Shell heavy with a high dorsum, in profile sloping steeply immediately 
into the posterior canal notch, and sloping gradually toward the an- 
terior canal; sides are streaked in brown, recalling the condition in 
Cypraea nus Linneus; one tubercle present on right side of dorsum just 
above and to the right of the posterior canal notch; base flat, upturned 
at lateral margins but slightly; line of base demarketion well developed 
at lateral margins; posterior canal-notch 8 mm. deep; distally free ex- 
tremities of note) constricted (i. e. noteh 8 mm. wide at base, and 5 mm. 
wide at distal extremities); anterior canal bounded by two fractured 
flanges, remnants of right flange 8 mm. wide, of ‘left flange 12 mm. 
wide; aperture curved to the left anteriorly and posteriorly; aperture 
has its maximum width, 7 mm., just posterior to terminal tooth, and 
is narrowest, 5 mm. just behind posterior canal; teeth on anterior mar- 
gin of outer lip declivous; outer lip teeth interstices 1.50 to 2 mm.; teeth 
on anterior one-half of outer lip elongate, on posterior one-half nodule- 
like; ecolumellar teeth longest at anterior and posterior regions of columel- 
la,. approximately 5 mim. long, shortened in the columellar center, 2 to 


) 


o mm, 

Holotype.—In the Department of Paleontology, California 
Academy of Sciences, Golden Gate Park, San Francisco, Cali- 
fornia, 

Type locality—Tubera Hill, 1 mile west of Tubera, Colom- 
bia, horizon M-N at base of Tubera mountain, in the lower part 
of the Tubera group. California Academy of Sciences locality 
Number 267. Miocene. 
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Cypriva venezuelana (Schilder) 
Cypreorbis venezuclana Sehilder, 1959, Abhand. der Sehweizer. Paleont. 
Gesell., Bd. L:XI1, p. 22: fig. 2u. 

Loc. 14 (Saladillo: Versteinerte Sch. (Spitze des VIE. fehlt) 33.68.58, 
Sp. 7.06.5 mm., 1.7 mm. hoch. Fig. 21. 

Seh. bauchig, VE. verschmilert, HE. der AL. vorgezogen und stark 
linksgebogen, Sp. ziemlich schmal, spitz, aber nur wenig vorspringend, 8, 
und B. konvex, M. eng, AZ. anscheinend fein und zahlreich, die IL. ist 
vorn lingsgekielt (jetzt sehr beschidigt; wegen der Versteinerung der 
Seh. sind die AZ. kaum, die IZ. iiberhaupt nicht mehr zu erkennen, F. 
von harter Matrix verdeckt.—[Schilder, 1959.] 


Holotype.—(?) Numbered 1534 in the Natural history Mu- 
seum, Basel. 

Type locality.—Mamon bei Urmaco, W. Seite des Rio Cadore, 
nordlich des Bohrfelds, Venezuela; ,, [NS-Marl ‘der amerikan- 
ischen Geologen in der,, Oberen Urmaco-Formation” = Mittleres 
(bis Oberes) Miocan.” (Schilder, 1939.) ?? 


Cyprea wegeneri (Schilder) 
Sphacrocypraca wegenert Schilder, 1959, Abhand. der Schweizer. Paleont. 
Gesell., Bd. LXII, pp. 12-14) ngs. 6, 7, 8. 

Loc. 5 (Adivinanza Estate): a) Stk. 565036 mit. 12 AZ.—Abdriiken 
am 27.7 mm. langen mittleren Teile der AL. (nach Sch, d. geschaizte Sch. 
—Dimensionen: 83.68.50 mit etwa 30 AZ.). 

Loc. 17 (Cantaure): 3 Stk., 1 versteinerte Sch. und 1 AL. einer anderen 
Sch.: 

b) AL. (mit TZ, HIX. und reehier R.—Hilfte, sehr gut erhalten): 
Ol 4% .04==[mit 29) AZ; fio. 7. 

c) Stk. (ohne AL.) 45x ? 35, darauf Sch.Reste (IL. und R.) mit 
27 IZ. (Seu. gescnatzt auf 63. ? .54; Typus!); 

d) Sch. 68.65.48 mit etwa 33 AZ. (IZ. von Matrix verdeckt, R. ctwa 
gedriickt ?) ; 

e) Stk. 494131 mit Abdriicken von 18 AZ. am 32.7 mm. langen vor- 
deren Teil der AL. und von 25 IZ. in ganzer Linge des Innenrandes der 
F. und C. (Seh. gesehitzt auf 68.70.54 mit 33 AZ. und 25 IZ.); 

f) Stk. (ohne AL.) 52X%?41?, darauf. Sch.—Reste (R., C. and IL. 
ohne VE.) mit 20 [Z. des Innenrandes der F. und C. (Sch. geschitzt auf 
fos ot 2 Mit Zo LZ.) 

Seh. oblong-oval, massig gewolbt, AR. und E. dick callés gerandet, der 
Callusrand breit, am R. emporreichend und hier scharfkantig abgesetzt ; 
B.—Lippen regelmissig konvex, AL, vorn nicht deeliv, M. hinten gebogen, 
AZ. am M.—Rande scharf, auswirts verdickt kurz verlingert (d), oder 
vorn bis zum Aussenrande, in der Mitte und hinten bis zur al Mitte verling- 
ert (b), TZ. grob zweifaltig (fast dreifaltig), IZ. langs der gebogenen, gut 
betonten M.—Kante wenigstens vorn kurz und seharf, aber nicht dick. 
weiter hinten weniger deutlich, auf einem Liangskiel aufsitzend, eanz hbinten 
wieder deutlicher gefaltet, aber nicht verstirkt; F. breit, schrig geneigt, 


22 For abbreviation classification see footnote under Cyprea angus- 
lirima hyaena (Sehilder). 
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ganz flach, quergerippt, ohne Kerbe hinter der Vorderecke, C. mit’ einen 
Liingskiel in Verliingerung des F.—Innenrandes, wodrueh eine ebenso breil 
flache C.—Furche gebildet wird; diese innere Leiste trigt grobe Zahnknoten, 
die vorn mit den tZ. verbunden sind, in der Mitte ganz vorlo e:en konnen 
(c. nieht bei f!) und hin en stets auf einem criduten Wulst verstarkt sind 
«diese Bildung der inneren MKnotenreihe gleicht hinten den verstarkten 
hinteren IZ. bei anderen Gattungen, z. b. Transovula).R, glatt, mitt 
Anwaehslinien, aber ohne die bei Locypraea beobachteten feinsten wel- 
lenférmigen Spiralrippen, nur Ff. und C. allerfeinst dicht Langsgestreift 
(!). 

Stk. oval, AL. etwas abgeflacht, LL. vorn spitz ausgezogen und etwas 
nach riiekwarts und nach reehts gedreht, dahinter an der M. etwas ein- 
gedriieckt, Sp—Loch sehr tief, vom R.—Teil weit mehr als vom HE. der IL. 
iiberragt, nach rechts oben deutlich e:weitert, aber viel weniger als bei 
obovata Sechafhiutl (Sehilder 1927 K 208, f.12) 528 die vorderen 
Z. und die verstarkten hinteren Innenknoten «er C. sind am Stk. meist 
gut abgedriickt erhalten.—[Schilder, 1939.]?4 

Holotype-—Numbered 3892 in the Natural History Museum, 
Basel (?). 

Type locality—Cantaure, Halbinsel Paraguana, Venezuela: 


“Cantaure-Schichten.” Lower Miocene. 
SPECIES EIS® OF GISOR DLA 
Gisortia clarki Ingram Plates lose 


Gisortia, sp., Clark and Vokes, 1936, Geol. Soc. Amer., Bull., 47:851, pp. 
851-878. 

Gisortia clarki Ingram, 1940, Washington Acad. Sci., Jour., 30:9, pp. 
376-377, one fig; Ingram, 1942, Bull. Amer. Paleont., 27:104, p. 109, 
pl. 11, fig. 1; Keen and Bentson, 1944, Geol. Soc. Amer., Spec. Pap. 
56, p. 164. 

Shell globose, heavy; posterio. canal prominently produced, and cov 
ered dorsally by a shelf 8.5 mm. broad on the outer side; dorsally on the 
columellar side this shelf narrows to a width of approximately 8 mm. 
and slopes abruptly toward the ventral shell surface; posterior canal pro- 
dueed 11 mm.; spire almost totally submerged beneath outer enamel, the 
spire peak projecting 3.5 mm. from the body of the shell; a flattened 
surface persists to the left of the posterior canal; maximum width of 
the posterior canal is 14 mm.; estimated maximum width of anterior eanal 
about 16 mm.; a shelf with a maximum width of 5 mm. occupies the col- 
umellar side of the anterior canal—this shelf is angled dorsally from 
the shell base; the anterior canal is apparently compressed dorsoventral- 
ly at its outermost extremity; outer and columellar lips of aperture broad- 
ly rounded; aperture curves to the left anteriorly and posteriorly.—[1n- 
gram, 1940.] 


23 Schilder, F. A., 1927, Senckenbergiana, vol. 9. (Scnilder’s refer- 
ence. ) 

24 Kor abbreviation clarification see under Cyprea angustirima hydena 
(Schilder). 
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Hololtype.— Numbered 14844 in the Museum of Paleontology, 
iniversity of Caltioinia, Berkeley, California. 

Type locality.—Locality Number 4052, Museum of LTaleon- 
tology, University of California, Capay stage, Liajas formation, 
lower zone, Simi Valley, Ventura County, California. [ocene. 

Dimensions —Length, 121 mm.; breadth, 94 mm.; height, 64 
mm. 

This species is the only one belonging to the genus Gisortr 
thus far reported from North America. Clark and Vokes (1936) 
referred to it in their paper on the intercontinental correlation 
of West Coast Eocene and European Eocene faunas, comparing 
it to Gisortia tuberculosa (Duclos) from the Ypresian_ stage, 
Paris Basin, France. Two other Gisortia have been reported 
from the West Coast of the Americas; these are both Eocene 
species. Olsson (1930) described a Gisortia thomasi from the 
IXocene deposits of Cabo Blanco, Peru, and Clark (1946), a 
Gisortia colombiana from the Eocene of Colombia. These 
Gisortia from the Western Hemisphere seem to be unrelated. 


Gisortia colombiana Clark 

Gisortia colombiana Clark, 1946, Geol. Soc. Amer., Mem, 16, p. 29, pl. 

HIV (S6 a aifeds Od IP ayee 

Shell small for this genus; body whorl narrowing rapidly towards an- 
terior end with broad, flattish posterior surface on which position of sub- 

ged spire is marked only by depression; surface smooth; aperture 
very narrow; outer and inner lip parallel, both projecting above pos- 
terior surface whorl and curving to left, forming fairly deep siphonal 
notch, and both bordered internally by series of closely spaced plica- 
tious; on inner lip plications are so submerged that they can barely be 
seen, while on outer lip they extend fairly well on to main surface; near 
anterior end of inner lip is a fairly deep groove, anterior to which lip 
ends in a sharp point, which bounds one side of the fairly deep anterior 
siphonal notch. Dimensions of holotype .. . height of body whorl, mea- 

ved on submerged apex, about 25.5 mm., height of aperture about 28.5 
mim., greatest diameter of body whorl 18 mm.—[ Clark, 1946, ] 


Holotype.—Numbered 34996 in the University of California 
Invertebrate Paleontology Collection, Berkeley, California. 

Type locality.—University of California locality Number 
S60M, at a point where the Don Pijiguay trail crosses the 
\lancomojan anticline 2 km. east of Don Gabriel in bed of Ar- 
rovo Mancomojan, Colombia. Itocene. 


107 West AMERICAN CyPRaIDm: INGRAM 65 


Gisortia thomasi Olsson 
Gisortia thomasi Olsson, 1930, Bull. Amer. Paleont., 17:62, pp. 64-67, 
Die sOnptkoss Ol io, a7 
Megalocyprea  tuberculosa thomasi (Olsson), Schilder, 1932, Fossilium 
Cat., 1: Animalia, Pars 55, p. 126. 

Shell large, very heavy, ovoid-pyramidal with a strongly flattened ven- 
tral surface and a high central dorsal hump; the spire is entirely con- 
cealed in the adult by callus, this region of the shell is flattened but 
locally depressed immediately over the spire and on the right and left 
sides of the posterior canal; when viewed from below the outline of the 
base appears broadly elliptical with the right margin more — strongly 
curved or convex than the left, and with the anterior end narrowed, point- 
ed while the posterior 4th is quite broad; the right side is not angled 
as in G. tuberculosa and instead carries a broad depression which ex- 
tends feebly upward onto the dorsal surface; aperture narrow and not 
much wider at the anterior end; viewed from above, the dorsal surface 
is pear-shaped with a high central and very prominent hump; the pos- 
terior-dorsal area is flattened, locally impressed, rounding on the sides; 
the dorsal hump is very high, narrow, prominent and exactly central in 
position; there is a broad depressed band on each side beginning on the 
ventral surface and extending upward onto the dorsal; the one on the 
right is much wider and is partly responsible in the development of a 
pronounced marginal ridge on the posterior dorsal-ventral margin; this 
depression extends but a short distance onto the dorsal surface so that 
the left side of the shell in this region is strongly convex; the left de- 
pressed band is narrower but continues quite to the base of the dorsal 
hump; posterior canal is very deep, ridged on the sides; anterior canal 
about a quarter as deep as the posterior and curved to the left; columella, 
inner and outer lip concealed. Length 118 mm.; diameter of the base 82 
mm.; height 70 mm.—[Olsson, 1930.] 


Holotype-——Housed in the collections of the Paleontological 
Research Institution, Ithaca, New York. 

Type locahty.—Pale Greda formation, Cabo Blanco, Peru. 
Eocene. 


SPECIES LIST. OF “NUGLEARTAs 


Nuclearia gabbiana (Guppy) Plate 3, fig. 7 

Pustularia nucleus Linneus, Gabb, 1881, Amer. Phil. Soe., Trans., vol. 
15, p. 236., (not C. nucleus Linneus). 

Cyprea pustulata Guppy, Guppy, 1874, Geol. Mag. London, vol. 1, 
p. 440 (not of Lamarck). 

Cyprea gabbiana Guppy, Guppy, 1876, Quart. Jour. Geol. Soe., vol. 32, 
pp: 928-529, pl. 29, fig. 10; Maury, 1917, Bull. Amer. Paleont., 5:29, 
Dicey ple Omen to, Tp esGe 

Pustularia gabbiana (Guppy), Pilsbry, 1922, Aead. Nat. Sei, Phila- 
delphia, Proe., vol. 73, p. 366. 

Cyprea (Pustularia) gabbiana Guppy, Anderson, 1929, California Aecad- 
Sci., Proe., 18:4, pp. 139-140. 

Nuelearia gabbiana (Guppy), Ingram, 1939, Bull. Amer. Paleont., 
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24:85, pp. 337-338, pl. 1, fig. 1. 
(ypropterina (J,) pustulata gabliana (Guppy), Sehilder, 1932, Fossil- 
ium Cat., 1:Animalia, Pars 55, p. 207. 

Oval-elongate, rostrated at both ends, superiorly covered with large 
shining iubereles which are almost cireular upon the back, but become 
elongate and have a tendency to run into ribs near the thickened and 
regularly grooved lip, whose dentations are continuous with the ribs on 
the outside. A dorsal groove separates the back into two nearly equal 
halves. ‘ihe tubereles are larger than those of C. nucleus.—[Guppy, 1876.] 

Holotype.—Numbered R 12852, Geological Society of London 
Collection, in British Museum (Natural History), London, 
England. 

Type locality.—Haiti. Lower Miocene (?). 

The cowry for which I propose the above name [Cyprea gabbiana] has 
hitherto been considered by me to be C. pustulata, and has been identified 
by Gabb as C. nucleus. I think it may be regarded as intermediate be- 
tween those two species; and it presents, I think, some characters which, 
combined with its distance in time and space from its nearest congeners, 
may warrant a provisional specific name.—[Guppy, 1876.] 

While this species has a general resemblance to P. nucleus L., it dif- 
fers by the following characters: the raised transverse lines which net 
the tubereles together are more numerous and conspicuous; the tubercles 
along the lateral margins are larger; the transverse ridges of the base al- 
ternate in size, but the smaller ones terminate at the margin of the aper- 
ture in teeth equal to those terminating the larger ridges; the teeth of 
the columellar side do not extend entirely within the aperture, bui end 
on a sort of projecting ledge, inward from which a_ latticed-granulose 
sculpture is seen. Finally, the aperture curves more to the left at the 
upper end. Length 15.4 to 20.2 mm,—[Pilsbry, 1922. 

This species has also been reported from the Miocene of the 
Dominican Republic by Vaughan and Woodring (1921), 
Maury (1917), Ingram (1939a), and Gabb (1881), and from 


the Miocene of north Colombia by Anderson (1929). 


SPECIES, EIST ORGY ERAS DIA: 


Cypredia carmenensis Clark 
Cypredia carmenensis Clark, 1946, Geol. Soc. Amer., Mem. 16, p. 31, 
Die Wigs. loa: 

Shell medium in size, sculptured by fairly heavy primary spiral ribs 
with interspaces about equal to width of ribs; secondary spiral riblet 
in each interspace; aperture very narrow with a thickened wide outer 
lip which is covered by series of closely spaced ribs which are parallel 
with but distinet from the primary ribs on main surface; primary spir- 
als cover inner lip but here interspaces are much narrower and secondary 
riblets are lacking; apex of shell and anterior end broken. Dimensions 

. height about 22 mm., maximum width about 17.4 mm.—[ Clark, 1946.] 
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Holotype-—Numbered 34988 in the University of California 
Invertebrate Paleontology Collection, Berkeley, California. 

Type locality — University of California Number S8054, about 
1.5 km. east of Loma Viento near Carmen Well No. 2, Bolivar, 
Colombia. Eocene. 


The most distinetive character of this species is the thickened outer lip 
with the heavy, closely spaced ribs parallel but distinet and more numer- 
ous than the primaries on the main surface—[Clark, 1946.] 


Cypredia chira Olsson Plate 2, figs. 3, 4 
Cypredia chira Olsson, 1931, Bull. Amer. Paleont., 17:63, pp. 98-94, 
pl. 17, figs. 9, 12; Schilder, 1932, Fossilium. Cat., 1:Animalia, Pars 

55, p. 211; Ingram, 1942, Bull. Amer. Paleont., 27:104, p. 7. 

Shell small, pyriform, the anterior end somewhat produced, narrowed, 
the posterior pointed and extended beyond the concealed spire; dorsal 
side strongly convex, the ventral side of body-whorl narrower and _ less 
convex; aperture narrow, curved or subcircular in outline, slightly wider 
in the columellar region and extended above the spire at its posterior 
end; outer lip a wide thickened band, ridged on the dorsal side; surface 
strongly sculptured with about 34, regular, revolving narrow cords sep- 
arated by much wider interspaces, each interspace often carrying a small 
interstitial thread; the revolving cords cross the thickened outer lip and 
the ventral side of the body-whorl; interior of inner and outer lip con- 
cealed. Height 29.5 mm.; diameter 19.5 mm.; height 16 mm.—T[Olsson, 
1931.] 

Cypredia chira is fairly common in the Chira shales near Casa Saman 
and Quercotilla and a few specimens which may belong to this species 
have been collected from the Punta Bravo grits. A species of Cypredia 
represented in our collections by very fragmentary material, occurs in 
the basal Talara beds of Yasila.—[Olsson, 1951.] 


Holotype-—Numbered 2102 in the Paleontological Research 
Institution, Ithaca, New York. 

Type locality.—Mancora formation, Punta Bravo grits of 
Caleta Sal, and Chira formation, near Casa Saman and Quer- 
cotilla, Peru. Peruvian Oligocene (lower Oligocene). 

This is the only species of Cypredia reported from the West- 
ern Hemisphere not assigned to the Eocene. Three North 
American species belong to the genus Cypredia. These are: 
Cypredia fenestralis Conrad, Jackson, Mississippi, upper Eocene, 
Cypredia gilberti Palmer, Monroe County, Alabama, Claiborn- 
ian, middle Eocene, and Cypredia subcancellata (Johnson), 
3astrop County, Texas, lower Claiborne Eocene. One species, 
Cypredia carmenensis Clark (1946) occurs in the Eocene of 
Colombia, 
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EXPLANATION oF PLATE 1 (5) 
Figure Page 
1,2. Cyprea henikeri potreronis Ingram 11 
Holotype; approximately natural size. 
3. Cyprea henikeri Sowerby , : t 51 
Approximately natural size. 
4.5. Cyprwea merriami Ingram ; 55 
Holotype; natural size. 
6,7. Cyprea almirantensis Olsson s : Lely 


Holotype; natural size. 
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EXPLANATION OF PLATE 2 (6) 


Figure Page 
1. Cyprwa tubere Ingram f 61 
Holotype; approximately natural size. 
2. Cyprea andersoni Ingram a 42 
Holotype; approximately natural size. 
3,4. Cypredia chira Olsson : BL seca aeeiee ae <7 
Holotype; natural size. 
5,6. Cyprza parisimina Olsson : 57 
Holotype; natural size. 
7,8. Cyprea boggsi Olsson : 46 
Holotype; natural size. 
9,10. Cyprea gurabonis Ingram 
Holotype; approximately three times natural size. 
Not found on west coast of Americas; confined to Mio- 
cene of Sauto Domingo. 
11,12. Cyprwa squyeri Campbell ; s 59 
Holotype; times two. 
13,14. Cyprea bartschi Ingram ~~ ats 45 
Holotype; approximately natural size. 
15,16. Cyprea oakvillensis VanWinkle 56 
Holotype; natural size. 
17. Cyprwa spurcoides Gabb : : 14 
Approximately natural size. 
18,19. Cyprwea simiensis Nelson — i : 2 eee . 59 


Approximately natural size. 
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EXPLANATION OF PLATE 3 (7) 


Figure Page 
1. Gisortia clarki Ingram ees (55 
Holotype; natural size. 
2,3. Cyprea kempere Nelson 1 55 
Natural size. 
4. Cyprwa fresnoensis Anderson ES ; . 51 
Holotype; natural size. 
5,6. Cyprza cinerea morinis Ingram : _ 49 
Holotype; natural size. 
7. Nuclearia gabbiana (Guppy) f 65 
Natural size. 
8. Cyprea spurca Linneus : 38 
Natural size. 
9. Cyprza novasuma (Nelson) 56 
Holotype; natural size. 
10. Cyprea mathewsonii Gabb m4 salle se 
Holotype; natural size. 
11. Siphocyprza problematica Heilprin : ; : Bee Mere le 
Lectotype; natural size. 
12. Cyprza cinerea limonensis Ingram ’ bin Re tte 48 
Holotype; natural size. 
13. Cyprw#a noulei Maury - ; ae megs 19 | 


Holotype; natural size. 
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NEW HOSSIE: CYPRAIDAD PROMS VENEZUELA AND 
COLOMBIA* 


By 


WiILLiAM Marcus INGRAM 
Mills College, California 


One new genus and four new species of Cypreeidee are herein 
described from the Miocene of Venezuela and one new species 
from the Miocene of Colombia. The specimens upon which the 
species are based are a part of the Standard Oil collection housed 
in the Museum of Paleontology of the University of California, 
Berkeley, California, The writer wishes to express his apprecia- 
tion for the cooperation given him by the late Dr. Bruce L. Clark 
who lent the material to the writer for description. Acknowled:s- 
ment is due Dr, Herdis Pentson of the Standard O11 Company 
for supplying locality data. 

Genus MARGINOCYPRAFA, new genus 

This generic name is applied to an extinct species of Cyprzeidee 
which has no columellar lip bounding the columellar side of the 
posterior canal. A well-defined unilateral groove around the 
right shell margin is prominent. The terminal ridge extends on 
to the lateral surface of the anterior columellar lip canal and is 
plainly discernible in lateral view. These characteristics com- 
bine to mark a distinct genus. Long experience in working with 
the Cypreeidee indicate that these characteristics are mature ones 
representative of fully adult individuals. The genotype is desig- 
nated Alarginocyprea paraguana. 

Margincceyprea paraguana, new species Plate divfies 1.2 

Shell oval-elongate ; stren’ unilateral groove runs over dorsum 
of right posterior canal lip, along right side of shell to terminate 
above anterior canal; cuter lip teeth extend over entire base on 
anterior one-fourth of shell, an‘) extend over approximately one- 
half of base for the remaince> of the outer lip; fossula absent ; 
outer lip teeth flattened, 1.70 to 1 mm, broad at outer margin of 
base, and beccming sharp and only a fraction of a millimeter 
broad as they curve over the outer lip into the aperture; inter- 
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stices of outer lip teeth about one millimeter; outer lip teeth are 
raised over base, giving it a decided corrugated appearance ; col- 
umellar teeth are confined to the aperture except for the anterior- 
most three which extend from 4 to 1 mm. over base; anterior 
four columellar teeth extend into aperture of columella and pro- 
trude free from columella into shell from 1 to 2 mm., the most 
anterior of the four is 14 mm. in length; remaining columella 
teeth are from 6 to 7 mm, long; columellar.teeth start as nodules 
on the columellar lip, extend as raised ridges into the aperture, and 
end as small nodules within the aperture; interstices vary from 
1 to 1.50 mm. in width; anterior canal 7 mm. broad in front, 
narrowing to 3 mm. behind; anterior canal 9 mm. long; poster- 
ior canal 6 mm. broad by 5 mm. long; anterior canal slightly 
curved to the left; aperture 6 mm, wide anteriorly, 4 mm. wide 
posteriorly. | 

Dimensions.—Length, 58 mm. ; width, 39 mm. ; height, 30 mm. 

Holotype-—Housed in the University of California Museum 
of Paleontology, Berkeley, California. 

Type locality—Approximately 300 meters south of Casa Can- 
taure which is about 10 kilometers west of Pueblo Nueve near 
San Jose, Paraguana Peninsula, Venezuela. University of Cali- 
fornia locality Number S-8360. Upper Miocene undifferentiated. 
Collected by S. B. Henry and J. P. Bailey, 

Discussion.—The preservation in the holotype is excellent. 
An indication of the original coloring is preserved; the base and 


sides were apparently white or creamy, and the dorsum a uni- 
form grey-flesh color. The metatype is fragmentary with the an- 
terior columellar tooth region missing. The measurements of 
the metatype are: length, 79 mm.; breadth, 50 mm.; height, 35 
mm. Thus there is a considerable size variation in this species. 


Cyprea fossula, new species Plate 1, fig. 3 

One of the most notable characteristics of this species is the 
huge fossula on the anterior columellar side of the aperture, This 
fossula is depressed approximately 7 mm. from the base of the 
columella lip and is strongly toothed; its length is 10 mm., and 
its maximum breadth of 3 mm, is attained just behind the anter- 
ior canal; anterior canal is turned toward the left, breadth about 
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4 mm., and length 4 mm.; posterior canal vertical, neither turned 
toward the right or left, 2.50 mm. broad, 7 mm. long; anterior 
and posterior canal lips but little produced; spire obscured by a 
heavy callus, but nevertheless its outline is still visible; shell 
base flat, neither lip being rounded; teeth of columella lip most 
prominent on the anterior one-fourth of the shell; columellar 
teeth evenly spaced one millimeter apart over the length of the 
columellar lip, and with the exception of the first nodulelike 
four they are linelike; outer lip teeth linelike, evenly distributed 
over the length of the lip about one millimeter apart; teeth of 
both lips are confined to the aperture margins; aperture widest, 
9 mm. anteriorly and narrowest posteriorly, 3 mm. over the ex- 
panded columella. 

Dimensions.—Length, 43 mm.; breadth, 36 mm.; height, 21 
mm. 

Holotype.—Housed in the Museum of Paleontology, Univer- 
sity of California, Berkeley, California. 

Type locality — Approximately 300 meters south of Casa Can- 
taure which is about 10 kilometers west of Pueblo Nueve near 
San Jose, Paraguana Peninsula, Venezuela. University of Cali- 
fornia Number S-8360. Upper Miocene, undifferentiated. Col- 
lected by S. B. Henry and J. P. Bailey. 

Discussion.—In outline the shell is similar to the Indo-Pacific 
species, Cyprea carneola Linneus. This species is based on the 
holotvpe which is well preserved, ‘The aperture is free of matrix 
thus revealing the interior and the teeth. The anterior canal lips 
are but slightly fractured, and there is a hole in the shell in the 
posterior area on the left side. 


Cyprza projecta, new species Plate 1, figs. 4, 5 

Anterior canal very strongly tilted to the left, 5 mm. broad, 
13 mm. long; anterior canal is bordered by earlike flanges, only 
the left one being present on the holotype; earlike left flange is 
10 mm. broad by 15 mm. long; maximum width of aperture, 9 
mm, is reached just behind posterior canal; uniformly spaced 
teeth extend along both columellar and outer lips; teeth are con- 
fined to lip borders and are nodulelike; posterior canal deeply 
notched and turned to the left, notch is 7 mm. deep, and extends 
about 22 mm. upwerd from the shell base; posterior canal 4 mm. 
wide at base and 6 mm. wide at maximum width above base on 
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posterior acea of shell. 

Dimensions.—Length, 63.50 mm.; breadth, 43.75 mm.; height, 
;3 mm. 

Holotype.—Housed in the Museum of Paleontology, Univer- 
sity of California, Berkeley, California. 

Type locality—Town of Tubera, Dept. Atlantico, Colombia. 
University of California locality Number S-8008. Upper middle 
Miocene. Collected by J. D. Wheeler and M. Steineke. 

Discussion.—The single specimen is well preserved except 
where the earlike flange has been broken away on the outer lip 
side of the anterior canal. The aperture is filled with a tough 
matrix thus obscuring the full interior. This species appears to 
be related to the largely Miocene “Cyprea henikeri group” of 
Cypreeide, consisting of Cyprea henikeri Sowerby from the Mio- 
cene of Santo Domingo, Costa Rica, and Panama, (Ingram, 
1939, 1942); Cyprea henikeri potreronis Ingram and Cyprea 
noulet Maury from the Miocene of Santo Domingo, (Maury, 
1917), (Ingram, 1939) ; Cyprea merriami Ingram from the Mio- 
cene of Panama, (Ingram, 1939); and Cyprea henikeri aman- 
dust Hertlein and Jordan from the Miocene of Lower California, 
(Hertlein and Jordan, 1927). The “possibly Pliocene’’ species, 
Cyprea cayapa Pilsbry and Olsson from Ecuador, (Pilsbry and 
Olsson, 1941) and the living species, Cyprea mus Linneeus, 
found in the waters about Venezuela and Colombia are likewise 
related to this new species. 

The earlike flange at the anterior canal readily separates this 
species from others which have been described to date. 

Cyprza grahami, new species Plate’ 2; figs Gee" 

Anterior canal circular in outline when viewed from the front, 
slightly turned toward the left, 5 mm. broad at anterior front of 
shell; canal bordered by a flat flange 13 mm. broad by 13 mm. 
long on the outer lip; columellar flange destroyed ; posterior canal 
incised 8 mm., canal notch extends up from base approximately 
28 mm., canal 5 mm. broad; aperture widest anteriorly, 11 mm., 
narrowest, 8 mm., just behind posterior canal; columellar teeth 
poorly developed, 14 in number, confined to the lip margin, the 
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anterior 6 being prominent; all are linelike raised ridges; outer 
lip teeth 19 and more prominent than those on columellar lip; 
those along anterior one-half of shell being prominent and curvy- 
ine upward into the interior of the shell, while those on posterior 
one-half are barely discernible; two very large nodules are pres- 
ent on the posterior one-fourth of the dorsum; the lateral mar- 
eins of the shell are roughened slightly by broad dorso-ventrally 
running ridges, 

Dimensions.—Length, 80 mm.; breadth, 55.25 mm.; height, 
AT mm. 

Holotype—Housed in the Museum of Paleontology, Univer- 
sity of California, Berkeley, California. 

Type locality.— About 400 meters south of 15 degrees west of 
house at Las Calderas, Island of Cubagua, Nueva Isperata, ele- 
vation 12 meters, Venezuela. University of California locality 
Number S-122. Upper Miocene. Collected by P. Andrews, C. 
T. Newcomb, and L. W. Henry. 

Discussion.—The shell is well preserved. The columellar 
flange of the anterior canal is missing. A piece 1s missing from 
the nodule on the left side of the dorsum. This species is a 
member of the “Cyprea henikeri group.” 

This species is named for Dr. Herbert W. Graham of the De- 
partment of Zoology at Mills College who has often aided the 
writer in his work on fossil Cypreeide. 


Cyprza rugosa, new species Plate 2, figs. 8, 9 


The posterior surface and the sides of the shell are marked by 
numerous very slightly raised ridges; there 1s one nodule on the 
right side of the dorsum about midway back from the anterior 
end. (This probably represents an individual variation, and spe- 
cimens will no doubt be found with two nodules) ; excellent shell 
preservation indicates that a second nodule was never present in 
the holotype; anterior canal very sharply turned to the left, 4 
mm. broad by 13 mm. long; canal bounded by two flanges, that 
on the right fragmented; left flange 13 mm. broad by 13 mm. 
long; right flange 12 mm, broad; posterior canal deeply notched, 
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13 mm. long by 17 mm. broad; posterior canal lips inequal, that 
on the left being heavier and noticeably more produced; aper- 
ture widest, 8 mm., at anterior end, narrowest, 6 mm., just be- 
hind posterior canal; teeth on columellar lip of a fairly uniform 
size and in the form of prominent raised linelike ridges; these 
teeth form a band along the columellar lip of the aperture, the 
hand increasing in width from the anterior to posterior ends 
of the aperture; columellar teeth number 19, the shortest tooth 
4 mm. in length, being placed just behind the anterior canal, and 
the longest 8 mm, in length, being placed midway on the colum- 
ella; outer lip teeth prominent and incurved into interior of shell, 
24 in number; they are linelike in the form of raised ridges. 

Dimensions.—Length, 72.50 mm.; breadth, 58 mm.; height, 
40 mm. : 

Holotype.—Housed in the Museum of Paleontology, Univer- 
sity of California, Berkeley, California, 

Type locality—About 400 meters south of 15 degrees west of 
house at Las Calderas, Island of Cubagua, Nueva Esperata, ele- 
vation 12 meters, Venezuela. University of California locality 
Number S-122. Upper Miocene. Collected by P. Andrews, C. 
T. Newcomb, and L. W. Henry. 

Discussion.—The holotype is one of the “Cyprea_ henikeri 


group.” 
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CHECGKEIST OF THE CYPRAIDA OCCURRINGIIN THE 
WESTERN HEMISPHERE 


By 


WittiAam Marcus INGRAM 
Mills College, California 


INTRODUCTION 


Included herein is a list of fossil and living Cypreeide from 
the Western Hemisphere: This work» supplements Schilder’s 
(1932) most useful paper with additions, 

Certain species which have been described from casts are 
included here in a doubtful group. The great majority of these 
do not show shell characteristics which would readily enable 
one working with the Cypreide to separate one species from 
another or even to separate genera. 

The work in which each species was described is included in 
the bibliography, with other references which seem important, 
in the case of species found only as fossils. In dealing with liv- 
ing species the reader is referred to at least one important refer- 
ence dealing with the species in the Western Hemisphere. The 
geologic age of each species is recorded with the general area 
in which it is found. 

The family is represented in the Western Hemisphere by eight 
well-defined senera, namely Cyprea, Gisortia, Cypredia, Nu- 
clearia, Pustularia, Siphocyprea, Sulcocyprea, and Margino- 
cyprea. 

One hundred and sixteen species are here listed as belonging 
to the Cypreidz in the Western Hemisphere., Certain species 


that have been described as Cypreeidee, on examination have not 
proven to belong to this family of mollusks and are therefore 
not mentioned here. Eleven species, being casts, are placed in 
a doubtful group. Of the 116 species and = subspecies, 101 
species and subspecies are assigned to the genus Cypre@a, seven 
species to the Cypredia, three species to the Gisortia, and one 
species each to the genera Sulcocyprea, Siphocyprea, Nuclearia, 
Pustularia, and Marginocyprea. 
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On having to use questionable age references occasionally, 
the 116 species and subspecies of Cypreide have the possible 
following distribution: Cretaceous, two occurrences; Paleocene 
(?) of Schilder. (1939); ‘three-occurrences; Pocene; 21 socctn 
rences; Oligocene, 8 occurrences; Miocene, 48 occurrences; 
Pliocene, 14 occurrences; Pleistocene, 10 occurrences; Recent, 
22 occurrences. If the age is marked Oligocene (7) Miocene 
under a species, it is listed in each period in the above age dis- 
tribution. 
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GHECKPEIST OR AHE SPECIES OF 'CY PRAIA 


alabamensis de Gregorio 
De Gregorio (1890),1 Ingram (1942). 
Fossil distribution.—Middle Eocene, Alabama. 
albuginosa Gray 
Wimmer (1880), Stearns (1893, 1894), Dall and Ochsner (1928), 
Strong and Hanna (1930a, 1930b), Schilder (1932, 1939), Schilder 
and Schilder (1939), Ingram (1947e). 
Fossil distribution.—Subfossil, Mexico. 
Recent distribution.—Lower California, Mexico, Galapagos Islands, 
Panama. 
aliena (Schilder) 
Schilder (1939). 
Fossil distribution.—Pliocene or Pleistocene (?), Trinidad. 
almirantensis Olsson 
Olsson (1922), Schilder (1932), Ingram (1947). 
Fossil distribution.—Middle Miocene, Panama. 
alumensis Ingram 
Ingram (1946b). 
Fossil distribution.—Miocene, Cuba. 
americana (Schilder) 
Schilder (1939). 
Fossil distribution.—Miocene, Cuba. 
andersoni Ingram 
Ingram (1947b), Anderson (1929). 
Fossil distribution—Miocene, Colombia. 
anguillana Cooke 
Jooke (1919), Schilder (1982). 
Fossil distribution.—Lower Miocene (?), Crocus Bay, Anguilla. 
angustirima Spieker 
Spieker (1922), Hanna and Israelsky (1925), Schilder (1932), Ingram 
(1947). 
Fossil distribution.—Middle Miocene, Peru. 
angustirima hyena (Schilder) 
Schilder (1939), Ingram (1947). 
Fossil distribution—Upper Oligocene or lower Miocene, Venezuela. 


1 Jn the case of species found only as fossils the first reference cita- 
tion refers to the original description; subsequent citations refer to cer- 
tain other publications that should be consulted in working with the spe- 
cies in the Western Hemisphere, In the case of living species all cita- 
tions deal with references to the species in the Western Hemisphere. 
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annette Dall 
Dall (1909, 1910, 1918), Kiener (1845), Stearns (1891,° 1894), Olsson 
(1924), Jordan (1924, 1936), Grant and Gale (1931), Schilder (19382), 
Schilder and Schilder (1939), Ingram (1942, 1947). 
Fossil distribution.—Pleistocene, Lower California. 
Recent distribution.—Lower California, Mexico, Peru. 
appalachicole Ingram 
Ingram (1947). 
Fossil distribution,—Miocene, Florida. 
arabicula Lamarck 
Stearns (1891, 1894), Jordan (1924, 1936), Olsson (1924), Strong and 
Hanna (1930), Grant and Gale (1931), Sehilder (1932), Palmer and 
Hertlein (1956), Schilder and Schilder (1989), Ingram (1942, 1947, 
1947¢). 
Fossil distribution.—Subtossil, Mexico; Pleistocene, Lower California. 
Mexico. 
Recent distribution.—Lower California, Mexico, Costa Rica, Panama. 
Galapagos Islands, Ecuador, Peru. 
ballista Dall 
Dall (1915), Schilder (1932), Ingram (1942). 
Fossil distribution.—Oligocene (?), Florida. 
barilettiana Maury 
Maury (1912), Schilder (1932, 1939). 
Fossil distribution.—Hocene, Trinidad. 
bartschi Ingram 
Ingram (1939, 1942, 1947). 
Fossil distribution.—Pliocene, Costa Rica. 
bayerquei Gabb 
Gabb (1854), Stewart (1926), Schilder (1932), Ingram (1942, 1947), 
Keen and Bentson (1944). 
Fossil distribution.—Upper Eocene, California. 
boggsi Olsson 
Olsson (1928), Schilder (1932), Ingram (1942, 1947). 
Fossil distribution.—Upper Eocene, Peru. 
campbelliana Pilsbry 
Pilsbry (1922), Schilder (1932), Ingram (1939a). 
Fossil distribution.—Miocene, Santo Domingo. 
earibexa (Schilder) 
Schilder (1939). 
Fossil distribution.—Miocene (?), Carriacou Island. 
carneola Linnzus 
Gabb (1881), Schilder (1932), Schilder and Sehilder (1939), Ingram 
(1947). 
Fossil distribution.—Pliocene, Costa Riea (?). 
Recent distribution.—Not reported living in the Western Hemisphere. 
carolinensis Conrad 
Conrad (1841), Schilder (1932), Ingram (1942). 
Fossil distribution.—Upper Miocene, North Carolina. 
carolinensis floridana Mansfield 
Mansfield (1931), Ingram (1942). 
Fossil distribution.—Upper Miocene, Florida. 
castacensis Stewart 
Stewart (1926), Gabb (1869), Dickerson (1916), Anderson and Hanna 
(1925), Schilder (1932), Vokes (1939). Ingram (1942), Keen and 
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Bentson (1944), Ingram .(1947). 
Fossil distribution.—Upper Hocene, California. 
cayapa Pilsbry and Olsson 
Pilsbry and Olsson (1941), Ingram (1947). 
Fossil distribution.—Pliocene, Ecuador. 
cervinetta Kiener 
Wimmer (1880), Stearns. (1891, 1893), Pilsbry and Vanatta (1902), 
Presbrey (1913), Olsson (1924), Dall and Ochsner (1928), Strong 
and Hanna (1930), Sehilder (1982), Schilder and Selilder (1959), 
Ingram (1947, 1947c). 
Fossil distribution.—Pliocene, Seymour of Galapagos Islands. 
Recent distribution.—Lower California, Mexico, Panama, Heuador, Peru, 
Galapagos Islands. 
cervus Linneus 
Presbrey (1915), Sehilder (1932), Sehilder and Schilder (1939), In- 
gram (1947). 
Fossti distribution.— Pleistocene, Bermuda. 
Recent distribution.—Florida, Cuba, east coast of Mexico. 
ehilensis Philippi 
Philippi (1887), Schilder (1932), Ingram (1947). 
Fossil distribution.—Plocene (?), Peru. 
chilona Dall 
Dall (1900), Schilder (1932), Ingram (1989b, 1947b). 
Fossil distribution.—Middle Miocene, Florida. 
cinerea Gmelin 
Gabb (1881), Verrill (1904-07), Pilsbry (1922), Olsson (1922), Schilder 
(1952, 1939), Sechilder and Schilder (1939), Ingram (1939a, 1947). 
Fossil distribution.—Pliocene, Costa Rica, Colombia; Pleistocene, Bar- 
bados; subfossil, Bahamas; Miocene, Santo Domingo, Costa Riea. 
Recent distribution.—Cireles the Caribbean through tne Bahama Islands, 
the Greater Antilles to Trinidad, Brazil, Venezuela, Colombia, Hon- 
duras, and Mexico. 
cinerea limonensis Ingram 
Ingram (1940b, 1947). 
Fossil distribution.—Pliocene, Costa Riea. 
cinerea morinis Ingram 
Ingram (1939b, 1947). 
Fossil distribution.—Pliocene, Costa Rica. 
cinerea rutschi (Schilder) 
Schilder (1939), Ingram (1947). 
Fossil distribution.—Mioecene, Haiti. 
costaricaensis Ingram 
Ingram (1940b, 1947). 
Fossil distribution.—Pliocene, Costa Rica. 
darwini Ingram MS. 
Ingram (1947, 1947c). 
Fossil distribution.—Subfossil, Galapagos Islands. 
dominicensis Gabb 
Gabb (1873), Maury (1917), Vaughan and Woodring (1921), Pilsbry 
(1922), Olsson (1922), Schilder (1932, 1939), Ingram (1939, 1947). 
Fossil distribution. Miocene, Santo Domingo, ‘Trinidad, Panama. 
eosmithii Aldrich 
Aldrich (1886, 1923), Sehilder (1932, 1939), Ingram (1942). 
Fossil distribution.—Kocene, Alabama. 
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estellensis Aldrich 
Aldrich (1921), Schilder (1932), Ingram (1942), 
Fossii distribution.—Kocene, Alabama. 

fossula Ingram 

Ingram (1947d). 

Fossil disiribution.—Upper Miocene, Venezuela. 

gillei Jousseaume 

Hertlein (1937), Schilder (1982), Ingram (1987), Schilder and Schilder 
1939). 

Fossil distribution —None in the Western Hemisphere. 

Recent distribution.—In the Western Hemisphere it has only been re- 
ported from Clipperton Island. 

grahami Ingram 

Ingram (1947d). 

Fossil distribution—Upper Miocene, Venezuela. 

guarabonis Ingram 

Ingram (1959a). 

Fossil distribution.—Miocene, Dominican Republic. 

healeyi Aldrich 

Aldrich (1894, 1923), Scehilder (1932). 

Fossil distribution —Oligocene (?), Mississippi. 

heilprini Dall 

Dall (1890), Schilder (1932), Ingram (1989b, 1942). 

Fossil distribution.—Lower Miocene, Florida. 

henikeri Sowerby 

Sowerby (1850), Guppy (1867), Gabb (1873), Harris (1921), Vaughan 
and Woodring (1921), Pilsbry (1922), Maury (1925), Anderson 
(1927), Schilder (1932, 1939), Ingram (19359a, 1942, 1947). 

Fossil distribution.—Miocene, Santo Domingo, Panama, Costa Rica, 
Colombia, Venezuela. ; 

henikeri amandusi Hertlein and Jordan 

Hertlein and Jordan (1927), Schilder (1932), Ingram (1942, 1947). 

Fossil distribution.—Lower Miocene, Lower California. 

henikeri isthmica (Schilder) 4 
3rown and Pilsbry (1911), Schilder (1925, 1952), Ingram (1947). 
Fossil distribution.—Miocene, Panama. 
henikeri potreronis Ingram 
Ingram (1939a, 1942). 
Fossil distribution.—Miocene, Dominican Republic. 
hertleinii Ingram 
Ingram (1947b). 
Fossil distribution.—Miocene, Florida. 
isabella Linnzus 

Gabb (1881), Mauty (1917), Pilsbry (1922), Woodring (1928), Hert- 
lein (1937), Sehilder (1932, 1939), Schilder and Schilder. (1939), 
Ingram (1959a). 

Fossil distribution.—Miocene, Dominican Republic, Venezuela, Jamaica, 
Trinidad. 

Recent distribution.—Clipperton Island is the only locality where this 
species has been found in the Western Hemisphere. It has an Indo- 
Pacific distribution. 

isabella-mexicana Stearns 

Stearns (1893a, 1878, 1894), Strong and Hanna (1930), Schilder (1924, 
1927, 1932), Hertlein (1937), Schilder and Schilder (1939), Ingram 
(1947, 1947c). 
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Fossil distribution.._Not yet reported in the fossil state. 

Recent distribution.—Lower California, Mexico, Galapagos Islands. 

jacksonensis Johnson 

Johnson (1899), Schilder (1982), Ingram (1942). 

Fossil distribution.—Upper Eocene, Mississippi. 

kempere Nelson 

Nelson (1925), Sehilder (1932), Ingram (1942), Keen and Bentson 
(1944). 

Fossil distribution.—Lower Wocene, California. 

kennedyi Harris 

Harris’ (1895), Schilder (1932), Palmer (1937), Ingram (1942). 

Fossil distribution.—Lower Hocene, Texas; lower Claiborne near Orange- 
burg, South Carolina. 

ludoviciana Johnson 

Johnson (1899), Schilder (1932), Ingram (1942). 

Fossil distribution.—Upper Hocene, Louisiana. 

mathewsonli Gabb 

Gabb (1869), Anderson and Hanna (1925), Stewart (1926), eilder 
(1932), Ingram (1942). 

Fossil distribution.—Upper Eocene, California. 

merriami Ingram 

Ingram (1939a, 1947). 

Fossil distribution —Mioeene, Panama. 

moneta Linneus 

Schilder (1932), Hertlein (1937), Schilder and Sehilder (1989), Ingram 
(1947). 

Fossil distribution.—There are no records of this species in the fossil 
state in the Western Hemisphere. 

Recent distribution—The species has only been reporter! from Cocos 
Island and the Galapagos Islands in the Western Hemisphere; it is 
an Indo-Pacific species. 

moritura (Schilder) 

Schilder (1939). 

Fossil distribution.— Miocene, Haiti. 

mus Linnzeus 

Schilder (1932), Schilder and Schilder (1939), Ingram (1947). 

Fossul distribution.—There are no records yet reported. 

Recent distribution.—Colombia and Venezuela. 

nigropunctata Gray 

Wimmer (1880), Stearns (1891, 1893), Pilsbry and Vanatta (1902), 
Peile in Bosworth (1922), Olsson (1924), Tomlin (1927), Dall and 
Ochsner (1928), Schilder (1932), Hertlein and Strong (1939), 
Schilder (1939), Ingram (1947, 1947e). 

Fossil distribution.—Pleistocene, Galapagos Islands; Pleistocene (?), 
Peru: 

Recent distribution.—Galapagos Islands, Eeuador, Peru. 

noueli Maury 

Maury (1917), Schilder (1932, 1939), Ingram (1939a). 

Fossil distribution——Middle Miocene, Santo Domingo; Miocene. Jamaica. 

nevasuma (Nelson) : 

Nelson .(1925), Sebilder (1932), Ingram (1942, 1947). 

Fossil distribution.—Lower Eocene, California. 


‘ 
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nuculoides Aldrich 
Aldrich (1908), Schilder (1982), Palmer (1937), Ingram (1942). 
Fossil distribution.—Middle Eocene, Alabama, Mississippi. 
oakvillensis VanWinkle 
Van Winkle (1918), Schilder (1932), Ingram (1942, 1947), Weaver 
(1942). 
Fossil distribution.—Lower Oligocene, Washington. 
parisimina Olsson 
Olsson (1922), Schilder (1952), Ingram (1947). 
Fossti disiribution.—Middle Miocene, Costa Rica. 
penne (White) 
White (1887), Maury (1924). 
Fossil distribution.—Listed as a Cretaceous fossil in the original de- 
scription; the age, however, is Miocene, Brazil ,( Maury, 1924). 
pijiquayensis Clark 
Clark (1946), Ingram (1947). 
Fossil disiribution.—Eceene, Colombia. 
pilsbryi Ingram 
Ingram (1939¢). 
Fossil distribution. Miccene, North Carolina. 
pinguis Conrad 
Conrad (1854 in Wailes), Schilder (1982), Ingram (1942). 
Fossil distribution.—Upper MWocenc, Mississippi. 
projecta Ingram 
Ingram (1947d). 
Fossil. distribution—Upper middle Miocene, Colombia. 
quagega (Schilder) 
Scuilder (1939), Ingram (1947). 
Fossii distribution.—Miocene, Venezuela. 
rashleighana Melvill 
Schiluer (1932), Schilder and Schilder (1939), Ingram (1945, 1937). 
Fossil distribution.— No records in the Western Hemisphere. 
Recent aistribution.—In the Western Hemisphere, Cocos Island. 
raymondrobertsi Pilsbry 
Pilsbry (1922), Schilder (1932), Ingram (1939a). 
Fossil distribution.—Miocene, Santo Domingo. 
raymondrobertsi bowdenensis Pilsbry 
Pilsbry (1922), Woodring (1928), Schilder (1932), Ingram (1939a). 
Fossil distribution.—Middle Miocene, Jamaica. 
regalis (Schilder) 
Schilder (1939). 
Fossil distribution.—Paleocene. Trinidad. 
robertsi Hidalgo 
Stearns (1891), Schilder (1952), Schilder and Sechilder (1989), Ingram 
(1947). 
Fossil distribution.— There are no records yet reported. 
Recent distribu.ion.—Lower California, Mexico, Panama, Costa Riea, 
Nicaragua, Canal Zone, Colombia. (All West Coast). 
rugosa Ingram 
Ingram (1947d). 
Fossil distribution.—Upper Miocene, Venezuela. 
saltoensis Clark 
Clark (1946), Ingram (1947). 
Fossil distribution.—Eocene, Colombia. 
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sancti-sebastiani Maury 

Maury (1920). 

Fossil distribution—Middle Oligocene (?), Porto Rico. 

scurra Chemnitz 

Schilder (1932), Hertlein (1937), Schilder and Schilder (1989), 
Ingram (1947). 

Fossil distribution.—No record in the Western Hemisphere. 

Recent distribution—tIn the Western Hemisphere only at Clipperton 
Island. Generally distributed in the tropical central Pacific. 

semen Cooke 

Cooke (1919), Schilder (1952). 

Fossil distribution.—Lower Miocene (?), Cuba. 

simiensis Nelson 

Nelson (1925), Schilder (1932), Ingram (1942, 1947). 

Fossti distribution —Hoecene, California. 

spadicea Swainson 

Swainson (1823), Gray (1824), Gabb (1869), Cooper (1888), Yates 
(1890), Arnold (1903, 1907), Berry (1908), English (1914), Dall 
(1921), Grant and Gale (1931), Jordan (1936), Willett (1937), 
Strong (1937), Ingram (1938, 1942, 1947), Schilder (1942), Schilder 
and Schilder (1939), Keen and Bentson (1944). 

Fossil distribution.—Subfossil, Santa Barbara; middle Pliocene, Los 
Angeles, California; Pleistocene, Santa Barbara Island, Lower Cali- 
fornia, California. 

Recent distribution. 

spheroides Conrad 

Conrad (1847), Schilder (1932), Ingram (1942). 

Fossil distribution.—Oligocene, Mississippi. 

spurea Linneus 

Gabb (1873), Maury (1917), Vaughan and Woodring (1921), Pilsbry 

(1922), Schilder (1932), Schilder and Schilder (1939), Ingram (1939a, 


California, Lower California. 


1947). 

Fossil distribution.—Miocene, Santo Domingo, Costa Rica; Pleistocene, 
Barbados. 

Recent distribution.—In the Western Hemisphere this species cireles the 
Caribbean. 


spurcoides Gabb 
Gabb (1881), Maury (1917), Pilsbry (1922), Schilder (1932), Ingram 
(1939a). 
Fossil distribution.—Miocene, Santo Domingo, Trinidad. 
squyeri Campbell 
Campbell (1892, 1893), Schilder (1932), Ingram (1942, 1947). 
Fossil distribution.—Cretaceous, Montana. 
suciensis Whiteaves 
Whiteaves (1895), Schilder (1932), Ingram (1942, 1947). 
Fossil distribution.—Cretaceous, British Colombia. 
surinamensis (Perry) (bicallosa of Gray) 
Perry (1811), Gray (1831), Schilder (1932), Schilder and Schilder 
(1939). 
Fossil distribution—No record yet reported in the Western Hemisphere. 
Recent distribution.—St. Thomas to Surinam and Curagao. 
surinamensis barbadensis (Schilder) 
Schilder (1932, 1939). 
Fossil distribution.—Miocene, Haiti; Pleistocene, Barbados. 
teres Gmelin 
Sehilder (1932), Hertlein (1937), Schilder and Sehilder (1939), Ingram 
(1945, 1947). 
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Fossil distribution—No records have been reported from the Western 
Hemisphere. 

Recent distribution.—Clipperton Island is the only record of the oceur- 
rence of this species in the Western Hemisphere; distributed in the 
tropical central Pacific. 

trinidadensis (Schilder) 

Sehilder (1927), Maury (1912), Schilder (1952). 

Fossil distribution.—Paleocene (?), Trinidad (?). 

trinidadensis degenerata (Schilder) 

Schilder (1952). 

Fossil distribution —Paleocene (?), Trinidad. 

trinitatensis Mansfield 

Mansfield (1925), Schilder (1932, 1939), Ingram (1942). 

Fossil distribution—Mioecene, Trinidad; Miocene (?), Carriacou. 

tubere Ingram 

Ingram (1947b, 1947), Anderson (1929). 

Fossil distribution.—Miocene, Colombia. 

tumulus Heilprin 

Heilprin (1897), Schilder (1932), Ingram (1942). 

Fossil distribution.—Lower Miocene, Florida. 

vaughani Johnson 

Johnson (1899), Schilder (1932), Palmer (1957), Ingram (1942). 

Fossil distribution.—Lower Hocene, Louisiana, Mississippi; lower Clai- 
borne, Orangeburg District, South Carolina. ‘ 

wegeneri (Schilder) 

Schilder (1939). 

Fossil distribution.—Kocene, Trinidad; Miocene, Venezuela. 

willcoxi Dall 

Dall (1890), Sehilder (1932), Ingram (1942, 1947b). 

Fossil distribution.—Middle Miocene, Florida. 

zebra Linneus 

Verrill (1904-07), Presbrey (1913), Sehilder (1952), Schilder and 
Schilder (1939), Ingram (1947). 

Fossil distribution.—Pleistocene, Barbados; Pliocene, Haiti. 

Recent distribution.—Florida, Texas, east coast of Mexico, Colombia, 
Canal Zone, Brazil, and generally in the West Indies. 


CHECK LIST, OF TARYSPECIERS OF -GISORITA 


clarki Ingram 
Ingram (1940, 1942, 1947), Clark and Vokes (1936), Keen and Bentson 
(1944). 
Fossil distribution.—EKocene, California. 
colombiana Clark 
Clark (1946), Ingram (1947). 
Fossil distribution.—Eocene, Colombia. 
thomasi Olsson 
Olsson (1930), Schilder (1952), Ingram (1947). 
Fossil distribution.—Eocene, Peru. 
americana Schilder 
Schilder (1930), Trechmann (1923), 
Fossil distribution.—Kocene, Jamaica. 
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CHEGKR LIS OF . Tie SPECIES OF .CYPRAIDIA 


carmensis Clark 
Clark (1946), Ingram (1947). 
Fossil distribution.—Koeene, Colombia. 
chira Olsson 
Olsson (1931), Schilder (1932), Ingram (1942, 1947). 
Fossil distribution.—Lower Oligocene (probably Hocene), Peru. 
elegans (Defrance) 
Trechmann (1923), Schilder (1952), Ingram (1942). 
Fossil distribution.—Hocene (?), Jamaica. 
fenestralis Conrad 
Conrad (1854 in Wailes), Schilder (1932), Ingram (1942). 
Fossil distribution—Upper Eocene, Mississippi. 
gilberti Palmer 
Palmer (1937), Ingram (1942). 
Fossil distribution.—Middle Eocene, Alabama. 
subecancellata (Johnson) 
Johnson (1899), Schilder (1932), Palmer (1937), Ingram (1942). 
Fossil distribution.—Eocene, Texas. 
subelegans (Trechmann) 
Trechmann (1923), Schilder (1932). 
Fossil distribution,—Hocene (?), Jamaica. 


CHECK EISd OP THE SPECIES -OF SULCOCYPRAA 


lintea Conrad 
Conrad (1847), Aldrich (1894), Schilder (1932), Palmer (1937), Ingram 
(1942). 
Fossil distribution.—Oligocene, Mississippi. 


CHECK OLISEOF THE SPECIES OF SITPHOCYPRALA 


problematica Heilprin 
Heilprin (1887), Schilder (1932), Ingram (1942). 
Fossil distribution.—Pliocene, Florida. 


CHECK EIS® OF THE” SPECIES OR NUCLEARIA 


gabbiana (Guppy) 

Guppy (1874), Guppy (1876), Gabb (1881), Maury (1917), Pilsbry 
(1922), Anderson (1929), Schilder (19382), Smith (1936), Ingram 
(1939a, 1947). 

Fossti_ distribution.—Lower Miocene, Haiti, Santo Domingo; Miocene, 
Colombia; Pliocene (?), Florida. 


GEBCK LIS WOR THE SPECIBSOR RUST WEAR 


pustulata (Solander) 
Guppy (1867), Stearns (1891, 1894), Harris (1921), Grant and Gale 
(1931), Schilder (1932), Ingram (1947, 1947e¢). 
Fossil distribution.—Pleistocene, Mexico. 
Recent distribution.—Lower California, Mexico, Panama, Galapagos 
Islands. 
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CHECK LIST OF THE SPECIES OF MARGINOCYPRAZA 


paraguana Ingram 
Ingram (1947d). 
Fossil distribution,—Upper Miocene, Venezuela. 


CHECK LIST OF SPECIES OF DOUBT ERULJCY PRAtTpaz 

The specific descriptions of the following species have been 
largely based on casts, often where the shell is completely absent. 
Such species are listed here merely under the family Cypreide. 
for since several of the genera included in this paper are based 
on the ornamentation of the dorsum, margins, and canals, all 
characteristics which are absent or at best are ill preserved in 
casts. Possibly topotype material collected at a later date will 
reveal true shell characters. 
fresnoensis Anderson 

Anderson (1905), Sehilder (1932), Ingram (1942), Keen and Bentson 

(1944), Ingram (1947). 

Fossil distribution.—EKocene, California. 
joossi Schilder 

Schilder (1939). 

Fossil distribution.—Miocene, Trinidad. 
kugleri Schilder 

Schilder (1939). 

Fossil distribution. 
mejasensis Schilder 

Schilder (1939). 

Fossil distribution.—Oligocene, Trinidad. 
mortoni Gabb 

Gabb (1860), Schilder (1932), Ingram (1942). 

Fossil distribution.—Cretaceous, New Jersey. 
oxypyga Schilder 

Schilder (1939). 

Fossil distribution.—Paleocene, Trinidad. 
perplexa Schilder 

Schilder (1939). 

Fossil distribution.—Miocene, Trinidad. 
sabuloviridis Whitfield 

Whitfield (1892), Schilder (1932), Ingram (1942). 

Fossil distribution.—Kocene, New Jersey. 
sanctisebastiani adivinanzensis Schilder 

Schilder (1939). 

Fossil distribution.—Miocene, Haiti. 
venezuelana Schilder 

Schilder (1939). 

Fossil distribution.—Oligocene, Venezuela. 
vistabellensis Schilder 

Schilder (1939). 

Fossil distribution,—Kocene, Trinidad. 


Eocene, Trinidad. 
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NOMINA NUDA 

The following species were merely named in Tuomey’s Report on the 
Geology of South Carolina (1848); they were never figured or deseribed. 
‘the species are, Cyprea lapidosa, Cyprea semen, and Cyprada hemispher- 
led. 

Another species, Cyprea annulifera was deseribed by Conrad, it being 
a Cyprea annulus which some trader or Indian may have dropped on the 
Yorktown Peninsula according to Dall (1890). Ingram (1942). 
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PART tik 


THREE NEW CRETACEOUS CORALS FROM TEXAS AND ALABAMA 


Genus ASTRANGIA Milne Edwards and Haime, 1848 
Subgenus CQNNANGIA Verrill, 1869 
Astrangia (Coenangia) lamarensis Wells, n. sp. Plate 1, figs. 15, 16 


Description.—Corallum encrusting or adherent, small, measur- 
ing 8X11 mm., but incomplete, up to 3 mm. thick. Corallites 
averaging 2 mm. in diameter, cerioid, with nearly completely 
fused walls. Calices moderately deep (ca. 1 mm.). Septa 24, 
in three complete cycles, thin, nonexsert, laterally strongly and 
acutely granulate, margins irregularly dentate, those of the first 
two cycles equal and extending to the axis where they mingle 
with a weak trabecular columella. Third cycle septa slightly 
thinner than the principals, short, apparently fused by inner ends 
to secondary septa. 


_ 1 Parts I and II were published in 1937 as Bulletin of American 
Paleontology, No. 79. . 
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Holotype—U. S. N. M., No. 104171 (U. S. G. S. Coll., No. 
14546, coll. 1929 by L. M. Stephenson, T. W. Stanton, and J. 
B: Reeside, Jr)! 

Occurrence.—Woodbine formation (U. Cretaceous-Ceno- 
manian), near Old Slate Shoals, Red River, Lamar County, 
Texas. 

Remarks.—This is the first record of this subgenus in rocks 
older than Miocene, although astrangiids are known to occur as 
early as the Lower Cretaceous (Arctangia). It differs from 
all the Tertiary and Recent species in the very small size of the 
corallites: The single specimen is only moderately well pre- 
served and is fixed to a fragment of an oyster shell. 


Genus CARYOPHYLLIA Lamarck 
Caryophyllia dentonensis Wells, n. sp. Plate 1, figs. 12-14 


Description.—Corallum cornute, slightly compressed at the 
calice, strongly compressed basally in the plane of curvature, 
fixed by a small base, faintly carinate on lower half of outer side. 
Wall thin; costes developed on upper half, obsolete below, round- 
ed, with slightly narrower interspaces, faintly granulated, equal 
in size at the top of the wall. Septa in four complete cycles (48) ; 
those of the first two cycles equal, thickened toward wall; those 
of the third cycle thicker but shorter than those of the first two 
cycles, with well-developed curly pali forming a single crown 
ef 12, Last cycle septa short, about half as long as those of 
previous cycles. Pali in places fusing in pairs in front of sec- 
ond cycle septa. Columella composed of a few curled processes, 
confused with pali. : 

Dimensions of holotype-—Height, 20 mm.; diameters at cal- 
ice, 8.5X10 mm. ; diameters 7 mm. above base, 4.5%7 mm, 

Syntypes.—Princeton University Coll., Nos. 70010, 70011. 

Occurrence.—Lower Cretaceous, Washita group: (Weno or 
Pawpaw—upper Albian), two miles west of Roanoke, Denton 
County, Texas. 

Remarks.—The only other species of Caryophyllia now known 
from the American Lower Cretaceous is C. comanchei Wells, 
1933, of the Buda limestone of central Texas. This is a much 


cn 
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larger form, with compressed-conical, nearly straight corallum, 
with stout acute costa. One other Albian species is known: C. 
bowerbanki M. E. and H. from the English Gault, which has 
thinner septa, less compressed corallum with coste distinct to 
the base. 


Genus STENOCYATHUS Pourtales, 1871 


Stenocyathus alabamiensis Wells, n. sp. Plate 1, figs. 6-11 

Description.—Corallum simple, ceratoid, up to 15 mm. long, 
with calice diameter of 2 mm. Wall epithecal, thin, depressed 
between septal ends so that external pseudocostal ridges are 
prominent, Septa of the first two cycles (12) well developed, 
nonuniting, thickened by stereoplasm, the six of the first cycle 
longer than the secondaries with their inner ends often bent, 
indicating a more or less crispate inner edge. A third cycle of 
12 septa may be developed in some specimens, but extremely 
short and thin. Columella a single twisted lath, appearing S- 
shaped in section. 

Holotype.—U. S. N. M., No. 104177. 

Paratypes.—Alabama Museum of Natural History and U. S. 
N. M., No. 104178. 

Occurrence.—Uppermost Cretaceous? (Prairie Bluff chalk- 
Maestrichtian), Linden, Marengo Co., Alabama, “just north of 
railway tracks, Highway 13, contact of Midway and Prairie 
Bluff.” (Coll. by Miss Winnie McGlamery, Geological Sur- 
vey of Alabama). 

Remarks.—In spite of the lack of direct evidence of pali in 
specimens of this species, its assignment to Stenocyathus is sound. 
The figures (Pl. 1, figs.-1-5) of specimen‘of a variant of S. 
vermiformis (with pentameral rather than the usual hexameral 
septal plan) from 229 fathoms in the Florida Straits between 
Key West and Havana (“Blake” Station, No. 5, U. S. N. M., 
No. 6419, coll. by A. Agassiz), show that while pali are prom- 
inent in the calice.as a crown before the primary cycle 
(Pl. 1, figs. 2, 3), in a subcalicular section of the corallum (PI. 
I, fig. 5), they are not shown at all. Under high magnification, 


2 The Cretaceous age of the specimens is not positive, but according 
to Miss McGlamery they were found with abundant weathered out Prairie 
Bluff fossils. 
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however, the “dark line” of the larger septa shows a break a 
short distance in from the inner end of the septum, indicating 
that with continued growth, the pali become incorporated with 
the septum. In one of the sections (Pl. 1, fig. 11) of S. alabam- 
iensis, similar breaks occur on the larger septa, and the presence 
of pali in this species is confirmed. 

The only other genera to which this new form might pertain 
are Onchotrochus (Cretaceous*of Europe) and Guynia (Recent). 
The former lacks any columella and pali; in Guynia a curled lath- 
like columella alone is present. Usually specimens of Stenocya- 
thus show pores or lacunz in the epitheca between septa near 
the calice; lower down they are closed. No trace of these can 
be seen in S. alabamiensis, nor are they found on the Recent 
specimens of Stenocyathus here figured, nor on the specimen 
from the Azores figured by Gravier. The writer believes these 
unstable structures are of ecologic rather than genetic signifi- 
cance, waa MF 

PART LV 
A NEW SPECIES OF PHYLLANGIA FROM THE FLoRIDA MIOCENE 
Genus PHYLLANGIA Milne Edwards and Haime, 1848 
Phyllangia blakei Wells, n. sp. Plate 2, figs. 4, 5 

Description.—Corallites large (9-18 mm. diam.), forming 
small subcerioid or subplocoid colonies by extratentacular bud- 
ding between calices or from edge-zone just over walls. All 
structures thin. Corallites, where free laterally, costate, slight- 
ly compressed, nonepithecate; the coste subequal, rounded, 
minutely granulated. Peritheca occasionally developed where 
corallite walls are separated, faintly costate. Endotheca very 
thin but well developed, forming the calicular floor, subtabular. 
Calices deep, with very feebly developed parietal columella; ma- 
ture calices ranging in diameter from 9 to 15 mm., usually 9 or 
10, but large ones up to 18 mm. Septa in three complete cycles, 
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with very thin short septa of the fourth cycle in some systems 
in larger calices; those of the first cycle highly exsert; those of 
the second cycle less exsert, the remainder scarcely reaching 
the top of the calice rim. Septa laterally finely granulated, all 
very thin, with practically smooth margins, or in places with 
very small transverse dentations. Septa of first two cycles (12) 
with inner edges dropping abruptly to level of columella which 
is formed by a trabecular tangle from their inner edges in the 
center of a broad axial fossa. Remaining septa free along inner 
margins and extending less than one-third the distance from wall 
to columella, 

Holotype.—U. S.. N. M., No. 560156. 

Paratypes.—U. S. N. M., No. 560157. 

Occurrence-—Upper Miocene (Duplin marl), borrow pit, Jack- 
son Bluff, Leon County, Florida. (Coll. by S. F. Blake, 1936). 

Remarks.—This species is readily distinguished from others 
of Phyllangia by its light, open structures and large corallites 
with relatively fewer septa. The genotype species, P. americana 
M. E. and H. (PI. 2, fig. 6), fairly common on reefs and down 
to moderate depths in Florida and the West Indies, is closely 
related but smaller, the average corallite being 9 or 10 mm. in 
longer diameter, with occasional oversized ones up to 13 mm. 
It also has relatively more septa—the fourth cycle is nearly com- 
plete in most corallites while the fifth is often partially developed, 
so that the total number of septa ranges between 4o and 48, 
sometimes up to 60. P. floridana Gane,* from the Pliocene 
Caloosahatchee beds of Florida, is much smaller and more com- 
pact—calices 4-6 mm., with four complete cycles and a few septa 
of the fifth. The septa in P. floridana have paliform lobes which 
merge with the columellar papillae and the lower two-thirds of 
the septa are lobate or dentate, and the species seems to belong 
with Astrangia rather than Phyllangia. 


3 U.S. N. M,, Proe., vol. 22, 1900, p. 191, pl-15, figs. 7-9. 
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PART V 
A NEW CcCNOCYATHUS FROM FLORIDA 
Genus CQ®NOCYATHUS Milne Edwards and Haime, 1848 


Cenccyathus bartschi Wells, n. sp. Plate 2, figs. 1-3 
? Cenocyathus cylindricus Duchassaing, 1870, Rev. Zooph. Spong. An- 
tilles, p. 25. 
Non Canocyathus cylindricus M. E. and H., 1848, Ann. Sei. Nat (Zool.), 
(3), vol. 9) p: 298) pl. 9; ‘fists: 


Description.—Corallum compressed cylindrical, fixed by a 
broad, expanded base from which are budded other corallites, 
forming small colonies. Epitheca completely lacking, walls cov- 
ered by equal, low, rounded, minutely vranulated coste cor- 
responding to all septa, distinct over basal expansions.  Calice 
oval, deep. All septa thin, laterally lightly spinose, somewhat 
exsert according to cycle, fundamentally arranged in five corn- 
plete cycles, with parts of the sixth in one or two systems. Septa 
of the first two cycles (12) the largest, with regular margins, 
reaching to the columella; those of the third are narrower, mar- 
gins even, with a broad thin paliform lobe on their inner end, the 
lower part of which is fused to the columella; those of the fourth 
cycle with irregular margins, more or less regularly fused to the 
third cycle; fifth cycle septa short, with irregular margins, al- 
most always free on inner edges. Columella a deep tangle of 
trabeculze, its upper surface a single row of irregularly and 
partially fused trabecular tubercles. 

Dimensions.— 

Height Calice Diams. Calice Depth Septa 


Large corallite 25 mm. 18X27 11 105 
Small corallite 10 mm. 1115 5 112 
Small corallite 10 mm, Salis 5 96 


Holotype—uvU. S. N. M., No. 547397. : 

Occurrence.—Dry Tortugas, Florida, 36-40 fms.. (Coll. by 
Dr. Paul Bartsch, 1932): Also Guadeloupe, ca.’ 200: tt. (2) 
(Duchassaing, specimen in Mus. nat. Hist, nat., Paris). 

Remarks.—The original locality of C. cylindricus E, and H. 
is unknown, but it has been recognized only in the Mediter- 
ranean. It is a much smaller form, with cylindrical corallites 
averaging 9-10 mm, and up to four complete cycles of septa (48), 
better developed: pali, and a papillary columella. The growth- 
form is bushier. The specimen identified as C. cylindricus by 
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Duchassaing from Guadeloupe, but which he did not describe, 
is in the Paris Museum. It is much larger than the holotype of 
C. cylindricus, also in the same museum, with a columella formed 
by a single row of more or less fused papilla, as in C. bartschi. 
It is very probable that the Guadeloupian and Floridian speci- 
mens represent the same species, which is the only one of this 
genus now known from the West Indian area, and which is 
distinguished from other Canocyathi by ‘ts large size, relative- 
ly large number of septa (at least 5 cycles,, weak columella and 
thin, irregular, inconspicuous pall. 

The specimen collected by Dr. Bartsch consists of one very 
large corallite with two smaller (but still large for the genus) 
ones budded from its expanded edge-zone. The large corallite 
has an irregular septal plan—only 11 primaries and secondar- 
ies, with septa of the 3d, 4th, and 5th cycles normally developed 
in 7 of the 11 systems, and the 6th in the 4 others. One of the 
smaller corallites has the septa almost perfectly arranged (96), 
with one lacking in one system and an extra one in another. The 
ot1er smaller one has 14 primaries and secondaries, with 7 septa 
representing the 3d, 4th, and 5th cycles regularly arranged in 
each of the 14 systems, and with 14 paliform lobes. 


PLATES 


The cost of the plates has been defrayed by the Bownocker Fund of 
the Department of Geology of the Ohio State University. 


PLATE 1 (10) 
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EXPLANATION OF PLaTE 1 (10) 


Figure Page 


1-5. Stenocyathus vermiformis Pourtales EAM PAP MRE epee ems 5") 45) 
Recent, Florida Straits. 1, 2, lateral and calicular views, 
x1, <6; 3, 4, ealicular and lateral views, X6, 6; 
5, transverse section, X6. (U.S. N. M., No. 6419.) 
6-11. Stenocyathus alabamiensis Wells, n. sp. —-—..---- OS 
Upper Cretaceous, Alabama. 6, 6a, 7, holotype, lateral and 
calicular views, X6, 1, 6; 8, paratype, lateral view, 
<6; 9, 10, 11, transverse sections, <6, X12, X12. (U. 
S. N. M., No. 104177.) 
12-14. Caryophyllia dentonensis Wells, n. sp. -.- 1... : 4 
Lower Cretaceous, Texas. Syntypes. 12, lateral view, X1; 
3, 14, transverse sections, at calice and below ealice, <3, 
<3. (Princeton Univ., Nos. 70010, 10011.) 
15,16. Astrangia (Coenangia) lamarensis Wells, n. sp. - : 3 
Upper Cretaceous, Texas. Holotype. 15, corallum, 1; 
16, calices, X6. (U. 8. N. M., No. 104171.) 
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EXPLANATION OF PLATE 2 (11) 


Figure Page 


I-23: \‘Coenocyathus bartschiiwells..n. Spas ee 
Recent, Florida. Holotype. 1, 2, lateral and ealicular views, 
<1; 3, calice of largest corallite, 2.2. (U. S. N. Ms 
No. 547397.) 
Ab. Phyllangia’ blakei. \Wells))n:. isp.) S22 ee a ee ee 
Miocene, Florida. Holotype. 4, 5, views of corallum, 1. 
(U. S. N. M., No. 560156.) 
6: Phyllangia. americanas land! She a ee 
Recent, Florida (?). Fine specimen enerusting Chama, in 
turn overgrown by Lithothamnion, X1. (U. S. N. M., 
No. 547398.) 
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THREE NEW CRINOID SPECIES FROM THE VIRGIL 
SERIES" OF SOUTHEASTERN ,KANSAS 


By 


HARRELL L. STRIMPLE 


INTRODUCTION 


All of the specimens used in this paper were collected by Mr. 
Allen Graffham, University of Nebraska, from outcrops in south- 
eastern Kansas. Only three species are under consideration at 
this particular time, two are undescribed species of Delocrinus 
and one a delicate Oklahomacrinus. The three forms have two 
things in common, they are beautifully ornamented, and only one 
anal plate is retained within the dorsal cup. This latter feature 
could be misleading except for other studies which have shown 
the single anal plate in Delocrinus to be anal X but in Oklahoma- 
crinus it is RA (radianal). Of course there are a few other out- 
standing differences, the two genera do not even belong to the 
same family. 

So LE NALTG DESCRIPTIONS 
Genus DELOCRINUS Miller and Gurley, 1890 
Delocrinus magnificus, n. sp. Plate 1, figs. 1-4; Plate 2, fig. 1 

Description —Calyx nearly circular when viewed from below, 
greatest width about two-thirds more than height; basal area 
deeply invaginated. Infrabasal circlet is confined to the basal 
cavity, with greatest diameter slightly more than diameter of the 
stem. Most of the height of the basal concavity is formed by the 
proximal portions of the radials. The distal portions of the ra- 
dials curve sharply upward from the basal plane. The radials 
slope steeply and evenly upward except for the flat, arcuate area 
below the facets. This area is more pronounced in some speci- 
mens than in others due partially to the presence, or absence, 
of large tubercles below the area. The single anal plate (anal 
X) is elongate, the proximal portion resting on the truncated 
distal extremity of post. B, greatest width at upper limits of the 
calyx and distal half sloping strongly inward. 
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The articular facet of the radial is an almost horizontal shelf 
but has a tendency to be sloped outward in some specimens. The 
adsutural slope is more pronounced in some specimens than in 
others, and in extreme instances the transverse ridges do not 
meet. The ligamental pit and ligamental pit furrow are well 
defined, centicles are prominent with sharp lateral furrows and 
backed by strong oblique ridges. All factors of the facets are 
sharp and well defined. 

There are ten, stout biserial arms bifurcating with the first 
primibrach. The axillary primibrach is rather low and has a 
swollen distal extremity but is not protruded in a spinelike man- 
ner. Lower portions of the arms are ornamented and are very 
convex, with greatest width at mid-height and with flattened ex- 
teriors in the upper two-fifths. 

Ornamentation consists of thin, elongate ridges and in some 
specimens swollen areas, or tubercles, particularly below the 
arcuate, flat area in the distal portion of the radial plates and in 
the swollen distal portion of the primibrachs. 

The stem is small, round, composed of alternating expanded 
columnals. The perimeter is crenulated and the lumen has a 
circular outline. f 


Measurements.— is 
Holotype Paratype Paratype 


Over-all length of crown * §595.5.mm. 72.0 mm. — 
Length of arms * 41.8 mm. 58.4 mm. — 
Height of dorsal cup 13.7 mm. 13.6 mm 11:4 mm. 
Greatest width of dorsal cup x “30.0 mm-***30-0.mm.  30/08mm. 


Not complete 
Average 31.3 mm. 
Distorted. Average 25.5 mm. 


Relationship.—D. magnificus is distinct from all other de- 
scribed ornamented delocrinids in its pronounced type of orna- 
mentation and robust size. The older species, D. nodosarius 
Strimple, has ornamentation indicative of that found in the pres- 
ent species but is primarily of nodose granular appearance. The 
arm structure is quite like that found in D,. wawghi Moore and 


Strimple. 

Remarks.— Five very near perfect crowns, two partial crowns, 
and seven dorsal cups were available for study. All agree as 
to characteristiis common to the genus, that is, five infrabasals 
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confined to the funnel-like basal concavity, five large basals with 
lower portions participating in the basal invagination and curv- 
ing upward to form a part of the outer walls of the calyx and 
the posterior basal truncated to receive the single elongate anal 
plate, five wide radial plates with strong articular facets, and 
ten stout biserial arms bifurcating with the first primibrach. 
All specimens also agree in that ornamentation consists of thin, 
elongate protuberances. However, no two specimens are iden- 
tical in this respect. Some develop large, irregular swellings, 
normally in the upper portion of the radial, and some have more 
numerous and/or sharper protruberances than others, At least 
four varieties could probably be established, but there is no ad- 
vantage to such a procedure and confusion would be the ultimate 
result. 

The calyx is more robust in some specimens than in others, 
the basal invagination wider, and the sutures more impressed. 
Ornamentation is also found in the lower portion of the arms, 
particularly with the first primibrachs which are slightly pro- 
truded just below the apices but not as true spines. It will be 
noted in the holotype that this swollen area is smooth, 
but in one paratype a cluster of sharp spinelike nodes gives the 
appearance of a multiple-pointed spine. 

Occurrence and horizon.—Haskell limestone formation, Doug- 
las group, Virgil series, Pennsylvanian (Upper Carboniferous) ; 
near Homewood, Kansas. 

Types.—The holotype and paratype figured in Plate 1 are to 
be deposited in the U. S. National Museum. Collected by Mr. 
Allen Graffham. 


Delocrinus stullensis, n. sp. Plate 2, figs. 4-6 

Description Measurements of holotype are: maximum width 
of dorsal cup, 27.8 mm.; height, 8.0 mm.; maximum width of 
IBB circlet, 5.1 mm. There are five small IBB confined to the 
broad, rather shallow basal concavity. Five large basals partici- 
pate strongly in the wide basal invagination and curve sharply 
upward to form much of the outer sides of the calyx. Radaials 
are five wide elements. Anal X rests solidly on truncated up- 
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per extremity of post. B and curves rather sharply inward above 
the upper extremity of outer calyx walls. Articular facets are 
strong, with pronounced development, and slope slightly out- 
ward. 

The entire surface of dorsal cup is beautifully granular in ap- 
pearance, and in outer side walls there is a tendency for local- 
ized “swellings” to appear. Some of the granules become con- 
fluent at times, but no special pattern seems to be adopted. There 
is a slight depression for the sutures, but the surface recurves 
so that there is a thin ridge marking union of plates. 

Remarks.—TVhe surface ornamentation of D. stullensis is very 
similar to D. granulosus Moore and Plummer, but the wide calyx 
and broad, shallow basal invagination serve readily to distin- 
guish it from that and other known species. Several specimens 
of the species have been observed, none having any portion of 
arms preserved. 

Occurrence and horizon.—Stull shale, Shawnee group, Virgil 
series, Pennsylvanian (Upper Carboniferous); near Melvern, 
Kansas. 

Type.—Holotype to be deposited in the U. S. National Mu- 
seum. Collected by Mr. Allen Graffham. 


Genus OKLAHOMACRINUS Moore, 1939 
Oklahomacrinus discus, n. sp. Plate 2, fies 253 

Description.—This species is based on a single, beautifully pre- 
served dorsal cup. External height of calyx is 2.0 mm.; maxi- 
mum width, 16.1 mm.; height from basal plane to internal upper 
extremity of IBB cone is 3.2 mm. 

There are five small infrabasals completely within the large 
funnel-like basal concavity. The basals and actually the prox- 
imal portions of the radials are involved in the basal invagination. 
Areas at the apices of basals are depressed. The single anal plate 
(RA) is an elongate element that is especially distinguished in 
that rpR and IpR close over it in the outer perimeter of the calyx. 
The entire outer surface of the dorsal cup is strongly and beau- 
tifully granular. The stem has a pentagonal outline. 


“I 
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Remarks.—O, discus is quite distinct from all other described 
species and is most readily separable in that rpR and IpR close 
over the upper extremity of the single anal plate (RA), said plate 
reappearing in the interarticular area. 

Occurrence and horizon.—Stull shale, Shawnee group, Virgil 
series, Pennsylvanian (Upper Carboniferous); near Melvern, 
IXansas. 

Type.—Holotype to be deposited in the U. S. National Mu- 
seum. Collected by Mr. Allen Graffham. 


REFERENCES 


Moore, Raymond C. 

1939. New cringids from upper Pennsylvanian and lower Permian recis 
of Oklahoma, Kansas, and Nebraska. Denison Univ. Bull., Jour. Sei. 
Lab., vole 34, Art. 6, pp. 171-258,. pl. 5-9. 

Moore, Raymond C., and Plummer, F. B. 

1940. Cninoids from the Upper Carboniferous and Permian strata in 

Feaus.' Univ. of ‘Texas, Pub. 3945, pp. 9-468, pls. 1-21. 
Moore, Raymond C., and Strimple, Harrell L. 

1941. Tegminal structure of the Pennsylvanian-Permian crinoid Delo- 

crinus. Denison Univ. Bull., Jour. Sci. Lab., vol. 36, pp. 1-12, pl. 1. 
Strimple, Harrell L. 

1939. A group of Pennsylvanian crinoids from the vicinity of Bartles- 
ville, Oklahoma. Bull, Amer. Paleont., vol. 24, No. 87, pp. 1-22, pl. 
1-3. 


AP AraOe lee 


th 


PLATES 


PLATE t (12) 


10 BULLETIN 124 186 


EXPLANATION OF PLATE 1 (12) 
Figure Page 


1-4. Delocrinus magnificus, n. sp. —-~ Ysa ow ery wd 
Haskell limestone, Douglas group, Virgil series, Pennsylvanian 
(Upper Carboniferous). Fig. 1, holotype in posterior view, 
enlarged 1144 diameters. Figs. 2-4, paratype, view from 
below, above and posterior, enlarged 2 diameters. 
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EXPLANATION OF PLATE 2 (13) 
Figure Page 
1; Delocrinus: magnifiens; in osen. <a ee eG 3 
Paratype, Haskell limestone, Douglas group, Virgil series, 
Pennsylvanian (Upper Carboniferous), post. IR to the left. 
Knlarged 1% diameters. 
2,3. Oklahomacrinus discus, n. sp. by aes he Eps 6 
Holotype, Stull shale, Shawnee group, Virgil series, Pennsyl- 
vanian (Upper Carboniferous). Fig. 2, view from below, 
fig. 3, view from above. Enlarged 2 diameters. 
4-6. Delocrinus stullensis, n. sp. ___ _ eee ee oe eng 5 


diameters. Fig. 5, posterior view, fig. 6, view from above, 
natural size. 
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BOCENE DISCOCYCLINIDA AND OTHER 
FORAMINIFERA FROM CUBA 
By 
W. Storrs COLE 
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and 
Pepro J. BERMUDEz 
Habana, Cuba 


The junior author collected and sent for analysis five samples, 
four from Habana Province and one from Oriente Province, 
Cuba, They are from the following localities: 

1. Cut in road from Managuaco to Nazareno, Habana Pro- 
vince (Bermudez station 720). 

2. Cut at Finca “La Coronela,” on road from Habana to Ran- 
cho Boyeros, Habana Province (Bermudez stations 1266, 1266A 
and 346). 

3. Four and one-half kilometers west of Guisa, Oriente Pro- 
vince; base of Charco Redondo formation. 

In the letter transmitting these samples, Bermudez noted that 
they contain a form which he believed to represent a new genus, 
and which he stated he had observed in association with Foco- 
nuloides wellsi Cole and Bermudez! from almost all of the Cu- 
ban provinces. This form is described herein as Boreloides 
cubensis Cole and Bermudez, n. gen. and n. sp. Moreover, Ber- 
mudez reported that these samples represented presumably the 
eatly middle Eocene. 

In a later letter concerning samples 1266, 1260A, and 346 
Bermudez stated: ‘These are from the low cut in the Habana to 
Rancho Boyeros highway. The beds at this cut are very sloping 
and consist of interbedded clay shale and gritty, calcareous, fine 
to coarse-grained conglomerate; small pebbles of clay shale were 
noted. The fauna from the clay shale is in the preparations 


1 Cole, W. Storrs, and Bermudez, Pedro J.: Bull. Amer. Paleont., vol. 
28, No. 113, 1944, pp. 10-12, pl. 1, figs. 4-10. 
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1206A and 346 and it appears to be lswer Eocene (Wilcox in 
age). The fauna of the gritty calcareous cons:mierate contains 
some species of middle Eocene or perhaps beiter basal middle 
Eocene age of a shallow water facies ———-——. Tre siialler fauna 
of sample 346 contains among others:  cliguleyerina naranjoen- 
sis Cushman and Bermudez, * oien intcrus Cole and Globorotalia 
aragoensis Nuttall. These specres have been observed always in 
samples of lower Eocene age which are lower than the Universi- 
dad formation.” 

The sample from station 1266 contained a number of larger 
Foraminifera, whereas the sample {rem the other stations con- 
tained fewer of these. The samples from 4.5 kilometers west of 
Guisa represented a consolidated limestone which could be stud- 
ied only by random thin sections,” Therefore, the present article 
is based largely on an analysis of the larger Foraminifera from 
station 1260 with notes on the occurrence of the same species 
at the otver stations. 


The fauna fium station 1266 contains the following species: 
Boreloides cubensis Cole and Bermudez, n. gen. and n. sp. 
Coskinolina floridana Cole 
Cymbalopora cushmani Cole and Beimudez, n, sp. 
Dictyoconus americanus (Cushman) 
cookei (Moberg) 
Discocyclina (.1sterocyclina) habanensis Cole and Bermudez, 
n. Sp. 
(Discocyclina) barkert Vaughan and Cole 
mestiert Vaughan 
SD: 
Eoconuloides wellsi Cole and Bermudez 
Lituonella, sp. 
Miscellanea antillea (Hanzawa) 
tobleri Vaughan and Cole 
I'.cudophragmina (Proporocyclina) cedarkeysensis Cole 
cushmani (Vaughan) 


- 


Vaughanina cubensis D. Kk. Palmer 


Of these, Vaughanina cubensis was described by the late Mrs. 


193 CuBAN DISCOCYCLINID®: CoLE AND BERMUDEZ D 


D. K. Palmer? from the Upper Cretaceous of Habana Province 
and more recently reported frona the Upper Cretaceous of Mex- 
ico* and Florida.* As this species has been known heretofore 
only from the Upper Cretaceous either the range must be ex- 
tended or the occurrence of this species in the present popula- 
tion must be ascribed to reworking. The authors favor the lat- 
ter explanation. 

Discocyclina (Discocyclina) barkeri, D. (D.) mestieri and 
Miscellanea antillea have been reported from deposits assumed 
to be either Paleocene or lower Eocene in age in Trinidad® and 
Barbardos. Of these D. (D.) mestieri is known from Barbados®, 

Pseudophragmina (Proporocyclina) cushmanit in our mater- 
ial is represented by only two specimens, but these in most of 
their features seem so similar to the description and figures given 
by Vaughan‘ that the Cuban specimens are referred to this spe- 
cies with only slight hesitation. This species was described from 
the lowest portion of the Guayabal formation of the State of 
Veracruz, Mexico. The Guayabal formation is approximately 
the equivalent of the Lisbon horizon of the lower Claiborne of 
the Gulf States. 

Coskinolina floridana, Dictyoconus cookei, D. americanus and 
Pseudophragmina (Proporocyclina) cedarkeysensis occur in 
Florida® in deep wells in sediments which are either middle or 
high lower Eocene age. 

If the occurrence of Vaughanina cubensis may be assumed 
to be due to reworking, the dominant aspect of the fauna is Ko- 
cene rather than Paleocene. The presence of Dictyoconus of the 
americanus type and of P. (Proporocyclina) cushmani causes 

2 Palmer, Dorothy K.: Mem. Soc. Cubana Hist. Nat., vol. 8, No. 4, 
1934, pp. 241-243. 

3 Barker, R. Wright, and Grimsdale, Thomas F.: Ann. and Mag. Nat. 
istyesera Oe vol mA LOSi ep. Lilo: 

4+ Cole, W. Storrs: Florida Geol. Survey, Bull. 26, 1944, p. 57. 

5 Vaughan, T. Wayland, and Cole, W. Storrs: Geol. Soc. Amer., Sp. 
Paper 30, 1941, pp. 33-35, 57, 58. 

6 Vaughan, T. Wayland: Geol. Soc. Amer., Mem. 9, 1945, p. 19. 
and the other two are common to Barbados and Trinidad. 

7 Vaughan, T. Wayland: Geol. Soc. Amer., Mem. 9, 1945, pp. 94, 95, 


pl. 38, figs. 1-3a. 
8 Cole, W. Storrs: Florida Geol. Survey, Bull. 26, 1944, pp. 25-27. 
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us to place the fauna of station 1266 in the middle Eocene with 
the suggestion that the elements not in accord with this assign- 
ment are the result of reworking or these have been given in- 
correct age assignments elsewhere. 

Although many more samples from Cuba will have to be an- 
alyzed before the exact ranges of the various forms are known 
with certainty, it is of interest to record this fauna because it 
shows elements in common with Florida, Barbados, and Trini- 
dad. Detailed studies of the larger Foraminifera of Cuba have 
been neglected, but there is a wealth of knowledge to be gained 
from this area as an analysis of these few samples demonstrates. 


DESCRIPTION OF GENERA AND SPECIES 
Family VA!I.VULINIDA ‘ 
Genus LITUONELLA Schlumberger, 1905 
Lituonella, sp. Plate 1, fig. 4 
Only one specimen was recovered. The external shape re- 
sembled that of certain small specimens of Lituwonella floridana 
Cole. As the internal features would have been of considerable 
importance in assigning this specimen, an axial section was made, 
The state of preservation was such that the internal features do 
not show. ‘The section is published simply to record the pres- 
ence of this genus in association with the other genera recovered. 
Locality.—12066. 

Genus COSKINOLINA Stache, 1875 

Coskinolina floridana Cole Plates ngs. d=s he ieee, 


Coskinolina cookei Moberg, 1928, (part), Florida Geol. Survey, 19th 
Ann. Rept., pp. 166-168, pl. 3, fig. 6 (not figs. 1-5, 7, 8). 

Coskinolina floridana Cole, 1941, Florida Geol. Survey, Bull. 19, pp. 
24, 25, pl. 3, figs. 1-7; pl. 4, figs. 1-9; pl. 5, figs. 1-5, 11; pl. 18, fig. 9. 

Coskinolina floridana Cole, 1942, Florida Geol. Survey, Bull. 20, p. 21, 
pl. 4, figs. 4, 5. 

Coskinolina floridana Cole, 1945, Florida Geol. Survey, Bull. 28, p. 97, 
pl. 12, figs. 2, 6, 8. 


It is comparatively easy to distinguish C. floridana in axial 
sections, but it resembles Dictyoconus cooket (Moberg) in hori- 
zontal section in that they both have vertical plates subdividing 
the chambers of the marginal trough. The horizontal sections 
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of the Cuban specimens (figures 2, 3, Plate 1) should be com- 
pared with the sections of the specimens from Florida assigned 
to this species (see particularly: figure 7, plate 4 of Florida 
Geol. Survey, Bulletin 19). 

Localities.—1266 ; 720. 


Genus DICTYOCONUS Blanckenhorn, 1900 
Dictyoconus americanus (Cushman) Plate 1, fig. 8, possibly fig. 5 

Conulites americana Cushman, 1919, Carnegie Inst. Washington, Pub. 
291, p. 43, text fig. 3. 

Dictyoconus americanus Cole, 1942, Florida Geol. Survey, Bull. 20, pp. 
21-24 pl. 3, figs. 12, 13); pl. 6, figs: 1-9; pl. 7, figs;1-5'; pl. 16, figs: 
14, 15 (references and synonymy ). 

Dictyoconus americanus Cole, 1944, Florida Geol. Survey, Bull. 26, pp. 
SO wot Plat whos COM Dla Sy osha. Loi pla LS ction dle 

Dictyoconus americanus Cole, 1945, Florida Geol. Survey, Bull. 28, p. 97, 
Di 2e fe 3. 

The one horizontal section available seems to be typical in 
that the chambers of the marginal trough are subdivided by 
three vertical plates, a longer one between two short ones. 

The axial section, figure 5, has the general shape of this spe- 
cies, but the marginal chambers are not subdivided by the usual 
long and two short horizontal plates. The state of preservation, 
however, is poor and it may be that the plates were destroyed. 


Dictyoconus cookei (Moberg) Plate 1, fig. 6 
Coskinolina cookei Moberg, 1928, Florida Geol. Survey 19th Ann. Rept., 
pp. 166-168). pl. 3, figs. 1-5, 7, 8 (not fig. 6). 
Dictyoconus cookei Cole, 1941, Florida Geol. Survey, Bull. 19, pp. 26, 
pleas ness ial ple. tos. .o-O. 2S ale Os feseml Sic ples 1s. 
fig. 12. 
Dictyoconus cookei Cole, 1942, Florida Geol. Survey, Bull. 20, pp. 24, 
20, pls 3, ties, 10s" pl. 4, fig.-8: 
Dictyoconus cookei Cole, 1945, Florida Geol. Survey, Bull. 28, pp. 97, 
Whey oll abe seas Ils Vie 
The single horizontal plate which projects into the chambers 
of the marginal trough serve to distinguish this species. Ex- 
amination of the figure given of this specimen shows the hori- 


zontal plate in several of the chambers. 
Family CAMERINIDAL* 
Genus MISCELLANEA Pfender, 1934 
Miscellanea antillea (Hanzawa) Plate 2, figs. 10, 11 
Pellatispirella antillea Hanzawa, 1937, Jour. Paleont., vol. 11, p. 116, 
* This family name is here retained notwithstanding the recent sub- 
stitution of Nuwmmulites for Camerina. (See Opinion 192, International 
Commission on Zoological Nomenclature, 1945.) 
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pl. 20, figs. 8-10; pl. 21, fig. 1. 
Miscellanea antillea Vaughan and Cole, 1941, Geol. Soe. Amer., Sp. 
Paper 30, pp. 33-35, pl. 4, figs. 1-4; pl. 6, figs. 3, 3a. 
Ranikothalia antillea Caudri, 1944, Bull. Amer. Paleont., vol. 28, No. 
114, p. 22, pl. 1, figs. 4, 5; pl. 3, fig. la; pl. 4) fie. 21> pl. 5, fies: 23; 
25. 
Miscellanea antillea Vaughan, 1945, Geol. Soc. Amer., Mem. 9, pp. 27- 
29) pls ee ss U0 spies fox e 


Numerous specimens assigned to this species were found. As 
these specimens appear typical in every respect only one median 
and one transverse section was made. A description of these 
sections follows: 

The median plane of a specimen with a height of 2.86 mm. 
and a width of 2.5 mm. shows 2% coils with 21 chambers in 
the final volution. The initial chamber is subcircular with diam- 
eters of 300 x 240 » and the second chamber has diameters of 
300 x 200 p. The distance across both chambers is 420 p. The 
chamber walls are nearly straight and radial. 

The transverse section of a specimen with a height of 2.3 mm. 
and a thickness of 1.08 mm. shows well-developed pillars on each 
side of the embryonic chambers. These pillars are fused to 
make bosses on the surface of the test. The individual pillars 
have surface diameters of 100 to 200 pp. The surface diameter 
of the group of pillar ends which form the bosses is 0.56 mm. on 
one side of the test and 0.4 mm. on the other. 

Localities.—1266 ; 720, 

Remarks.—This species was described from specimens collect- 
ed at Cap Haitien, Haiti, and has been reported since from 
Trinidad and Barbados. 


Miscellanea tobleri Vaughan and Cole Plate 3 fissile 
Miscellanea tobleri Vaughan and Cole, 1941, Geol. Soe. Amer., Sp. Pa- 
per 30, pp. 35, 36, pl. 4, figs. 5-7; pl. 7, fig. 1. 
Ranikothalia tobleri Caudri, 1944, Bull. Amer. Paleont., vol. 28, No. 
114, pp. 22, 23, pl. 5, figs. 22, 26? 
Miscellanea tobleri Vaughan, 1945, Geol. Soc. Amer., Mem. 9, pp. 29, 30. 


This species is represented in the present collection by one 
specimen only. This specimen was ground on one side to show 
the median plane. A description follows: Test of medium 
size with a height of 4.6 mm. and a width of 4.2 mm., thickness 
approximately 1.6 mm. Surface ornamentation consists of a 
group of closely spaced papillae in the central area of the test 
beyond which there are radiating raised ridges of clear shell 
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material to the periphery of the test. The papillate area has a 
diameter of approximately 1.8 mm, and the individual papille 
have diameters of about 140 up. 

The median plane is composed of 31% coils with 31 chambers 
in the final volution. The chamber walls are straight and radial 
until near their distal ends where they are slightly recurved. The 
specimen is a megalospheric form. 

rhe type locality of this species in Trinidad is supposed to be 
upper Eocene, but as Vaughan’ has stated this determination 
must be rechecked. 

Locality.—12066. 

Family ALVEOLINELLIDZ 
Genus BORELOIDES Cole and Bermudez, new genus 


Genotype.—Boreloides cubensis Cole and Bermudez, new spe- 
GIES: 

Test subspherical to fusiform, planispiral, invokite, very slight 
increase in height in the coils; chambers divided into a single 
series of chamberlets by revolving partitions; basal wall thick 
and with low, conical projections on the outer side; embryonic 
apparatus bilocular; apertural face developed, but the apertures 
were not observed. 

There is a resemblance between Boreloides and Fasciolites 
Parkinson, 1811, in that they both possess a thickened basal 
layer to the chambers. The representatives of Fasciolites are 
much larger with small chamberlets, and the basal wall is de- 


void of the conical projections which appear in Boreloides. 


Boreloides cubensis Cole and Bermudez, n. sp. 
Plate 2, figs, 1-9; Plate 7; fig: 5 


Test small, subspherical to fusiform, surface ornamentation 
variable, in some specimens the surface is smooth, in others there 
is a mesh formed by small, shallow polygonal pits with low, thin 
intervening ridges, and in others the surface is covered by small, 
slightly raised pustules. Measurements of the length and diam- 
eter at the center of seven specimens follow: 


Specimen Length Diameter at center 
I 1.26 mm. 0.8 mm. 
2 1:34 0.98 


» Vaughan, T. Wayland: Geol. Soc. Amer., Mem. 9, 1945, p. 29, 
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3 1.4 0.9 
4 1.44 1.04 
5 1.56 0.9 

6 1.56 1.00 
7 1.66 0.96 


Sections through the center at right angles to the long axis 
show a bilocular embryonic apparatus surrounded by _ several 
coils of chambers to make the complete test. The initial cham- 
ber is circular to subcircular with an internal diameter of about 
100 p. The second chamber has internal diameters of about 
80 by 120 p. The distance across both chambers is about 200 p 

There are from two to three coils with 16 to 20 chambers fol- 
lowing the embryonic chambers. The revolving wall is thick, 
heavy and has on the outer side small raised areas which pro- 
duce the pustules on the surface of the test. The chamber walls 
are thin, straight, and radial. The chambers are divided into 
chamberlets by revolving partitions. 

Many specimens have a narrow apertural face, but the state 
of preservation was such that the exact nature of the apertures 
could not be ascertained. 

Localities.—1266 ; 720; 4.5 kilometers west of Guisa, Oriente 
Province. 

Family CYMBALOPORIDZE 


Genus CYMBALOPORA Hagenow, 1851 


Cymbalopora cushmani Cole and Bermudez, n. sp. 
Plate 3, figs. 6-8; Plate 7, fig..3 


Test small, conical, with a deeply excavated umbilicus, surface 
smooth, unornamented, except for a mesh of intersecting sutures 
which are convex toward the periphery of the test. In the pres- 
ent specimens these can be observed only when the specimen is 
wet. At the apex of the test there appears to be a small rotaloid 
coil which is followed by the chambers being arranged annularly 
in a widening set of rings. The walls are coarsely perforated. 

A vertical section of a specimen with a basal diameter of 10 
mm. and a height of 0.36 mm., shows that the test is composed 
of a single layer of chambers except at the apex. The dorsal 
walls are perforated by numerous, rather coarse pores which 
have diameters of about 3 p. The walls along the umbilicus and 
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between the chambers are transversed infrequently by similar 
pores. No projections or platelike structures were observed in- 
to the chambers from the walls. 

A transverse section near the base (figure 9, Plate 3) shows 
the chambers in plan have a rude rectangular shape and that they 
are devoid of any secondary structures. A transverse section 
(figure 5, Plate 3) near the apex shows two rows of chambers 
because of the position of the section with regard to the curva- 
ture of the test. As noted in the description of the vertical sec- 
tion, the outer wall is coarsely perforate, whereas the inner walls 
ave solid, or transversed by very infrequent perforations. 

Localities. —1266 ; 720. 

Remarks.—The details of the structure of the walls are shown 
by figure 3, Plate 7. It was noted that the walls surrounding 
the embryonic chambers of Eodictyoconus show the same type 
of structure. 

Cole and Bermudez"? in creating the genus Fodictyoconus as- 
sumed from the general structure of the test that these forms 
were related to Dictyoconus which is placed in the family Val- 
vulinide. 

Restudy of the original specimens of Eodictyoconus with cer- 
tain specimens from Nuevitas, Cuba, demonstrates that /odictyo- 
conus has the same type of wall and structure of this wall around 
the embryonic chambers as do the specimens referred to Cymbal- 
opora. The structure of the wall around the embryonic chambers 
of Eodictyoconus is shown by figure 2, Plate 7. 

Thus, Fodictyoconus should be referred to the family Cym- 
baloporidee. 

This species is named in honor of Dr. Joseph A, Cushman 
who has contributed largely to the knowledge of American small- 
er Foraminifera. 

Family ORBITOIDID 


Genus VAUGHANINA D. K. Palmer, 1934 
Vaughanina cubensis 1). K. Palmer Plate 3, figs. 10-13 
Vaughanina cubensis D. K. Palmer, 1934, Mem. Soc. Cuba Hist. Nat., 
vol. 8; Sp. 2405" pl. 12; fig, 15; pl. 13; figs. 2,4; text figs. 2, 3; 


10 Cole, W. Storrs, and Bermudez, Pedro -J.: Bull. Amer. Paleont., 
vol. 28, No. 113, 1944, pp. 6-10. 
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Vaughanina cubensis Vaughan and Cole, 1943, Jour. Paleont., vol. 17, 
No. d; pp. 98-100, ply Wy ies.-3,44 5 pl) 18> tess 1-10. 

Vaughanina cubensis Cole, 1944, Florida Geol. Survey, Bull. 26, p. 57, 
avy aikeny ALTE ol, Suk ates Sb 7 

This Cretaceous species has been reported from Cuba, Mexico, 
and Florida. The specimens in the samples under discussion are 
typical in every respect to the topotype specimens studied by 
Vaughan and Cole in the redescription of this species. 

These specimens represent reworked forms from the Creta- 
ceous into the Eocene, or the range of the genus and species 
must be extended. It should be noted that specimens do not 
appear broken or worn, and the state of preservation is similar 
to the associated specimens. Numerous specimens were pres- 
ent in the samples. 

Locality.— 12060. 
: Family DISCOCYCLINIDZ 

Genus DISCOCYCLINA Giimbel, 1870 
Subgenus DISCOCYCLINA Giimbel, 1870 


Discocyclina (Discocyclina) barkeri Vaughan and Cole 
Plate 4, figs. 1-5; Plate 5, figs. 7-10 
Discocyclina (Discocyclina) barkeri Vaughan and Cole, 1941, Geol. Soe. 
Amer., Sp. Paper 30, pp. 57, 58, pl. 18, figs. 4-7; pl. 21, figs. 1, 2. 
Discocyclina (Discocyclina) barkeri Vaughan, 1945, Geol. Soe. Amer., 
Mem. 9; pp. 31, 32, pl. 6, figs. 1-10. 


Numerous small specimens are assigned to this species. The 
following measurements were made from vertical sections : 


Specimen I 2 S 4 
Diameter 1.06 mm. 7a maoraus 1.14 mm. 1.5 mm. 
Thickness O72 mins.  JO.68 mm. /).0:5 “mim. ~ yolomnnnr 


Layers of lateral 
chambers it to a2 ET 8 8 

The equatorial layer is pronounced in vertical sections made 
from specimens of this species. The initial chamber may be em- 
braced partially by the second chamber (figure 10, Plate 5) or 
may be surrounded by the second chamber almost entirely (fig- 
ure 5, Plate 4). Vaughan has noted this feature in his report 
on the forms from Barbados. 

There is considerable variation in the pillars. In the illustra- . 
tion of the types, certain individuals have heavy pillars, whereas 
other specimens have small, light pillars. In the Cuban speci- 
mens illustrated in this article the specimen shown by figure 7, 
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Plate 5, has small, weak pillars with the lateral chambers ar- 
ranged in regular tiers and open. The specimens illustrated by 
figures 1-4, Plate 4, have in general stronger pillars and the later- 
al chambers are not so regularly arranged. In certain of these, 
two particularly strong pillars occur, one on each side of the 
equatorial layer (figures 3, 4, Plate ‘4). 

In the original and subsequent description of this species all 
these forms were considered to represent but one species, and 
‘this practice is followed here. It should be indicated, however, 
that in sorting the Cuban speciiicns into lots for sectioning the 
specimens represented by figures 7, 8, Plate 5, were separated 
irom the others. A separate description of these specimens was 
made which follows: 

Test small, lenticular, surfce covered with small polygonal 
pits at the corners of which occur minute papilla, diameter, about 
1.2 mm.; thickness, about 0.56 mm. 

The embryonic apparatus consists of a small, circular initial 
chamber with a diameter of about 50 » which is partially em- 
braced by a larger chamber with diameters of 40 x 90 p. The 
distance across both chambers is 90 p. The periembryoni> 
chambers could not be seen. 

The radial chamber walls are complete, alternate in position 
in adjacent annuli ane’ have the annular stolon on the proximal 
side of the radial chamber walls. There is a slight increase in 
size of the equatori:] chambers from the center of the test to 
the periphery. Chambers at the center of the test have radial 
diameters of 10 » and tangential diameters of 20 p, those at the 
periphery have raJiai diameters of 20 » and tangential diame- 
ters of 20 w. The height of the equatorial layer is virtually con- 
stant, about 20 p, excluding roofs and floors. 

The lateral chambers are open and arranged in regular, def- 
inite tiers with to chambers to a tier on each side of the equa- 
torial layer. Lateral chambers near the surface and over the 
embryonic chambers have a length of 40 p, a height of 20 pn, 
and the thickness of the floors and roofs is 4 p. 

Minute pillars occur at the ends of the lateral chambers. These 
pillars are nearly cylindrical with surface diameters of 20 to 


30 p. 
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Inasmuch as the illustrations demonstrate the characters of 
the species clearly, further description is not necessary. 

Localities. —1266; 720. 

Occurrence.—This species was reported first from Soldado 
Rock and later from the blocks in the Joes River mudflows of 
Barbados. 

Diseocyclina (Discocyclina) mestieri Vaughan : 
Plate 4, figs. 6-10; Plate 3, fig. 3; possibly Plate 7, fig. 4 

Discocyclina (Discocyclina) mestieri Vaughan, 1945, Geol. Soe. Amer.,° 

Mem. 9, pp. 37, 38, pl. 12, figs. 1-6. 

Test small, circular with a strongly inflated central area which 
slopes regularly to a narrow rim. Surface ornamentation con- 
sists of an apical group of strong, projecting papillae which grade 
outwards into smaller papillae which are nearly flush with the 
surface of the test. The brim is devoid of papilla. The small- 
est mevalospheric specimen measured has a diameter of 1.84 
mm. and a thickness of 0.84 mm.; the largest megalospheric 1n- 
dividual measured has a diameter of 2.88 mm. and a thickness 
of 1.86 mm, The single microspheric individual available has 
a diameter of 3.6 mm, and.a thickness of 1.2 mm. 

The embryonic apparatus consists of a smaller, subcircular 
chamber with diameters of 160 x 220 » which is almost sur- 
rounded by a larger chamber with diameters of 220 x 360 p. 
At the point of attachment of the two chambers the wall of the 
inner chamber forms the outer boundary of the embryonic 
chambers for a distance of 100 p. 

The annuli of equatorial chambers are irregular in plan. The 
radial chamber walls in adjacent annuli alternate in position and 
the annular stolon is on the proximal side of the chambers. [’qua- 
torial chambers near the center of the test are nearly square 
with radial diameters of about 30 p and tangential diameters of 
about 25 p. The equatorial chambers at the periphery are larger 
and rectangular with radial diameters of about 80 p and tan- 
sential diameters of about 20 to 30 p. As the annuli are irregu- 
lar there is considerable difference in size of the equatorial cham- 
bers within one zone of the test. The measurements given are 
average ones. 

Measurements of three vertical sections follow: 
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Specimen I 2 3 
Diameter 1.84 mm. 2.2 mm. 2.88 mm. 
Thickness 084mm. 0.92mm. 0.86 mm, 
Number of lateral chambers on 

each side of equatorial layer 8 12, one side 25 


16, the other 
Embryonic chambers: 


Length 320 p 100 pb 220 p 

Height 220 pn 120 p 180 p 
Height of equatorial layer: 

At center 20 p 20 p 20 p 

At periphery 20 p 30 p 20 p 
Length of lateral chambers 60-90 # = 60-120 pp 120 p 
Height of lateral chambers cw 5p 10 p 
Thickness of roofs and floors 20-30 204 20 p 
Surface diameter of pillars 120-220 p, 00-120 p 40-140 p 


The opening of the lateral chambers is slitlike between thick 
roofs and floors. The chambers are in places arranged in rather 
regular tiers, elsewhere they overlap from one tier to another. 

Locality.—12066. 

Remarks.—In the preliminary study of these specimens cer- 
tain features recalled D. (Discocyclina) californica Schenck"’. 
However, that species is a larger, more robust form with more 
lateral chambers to a tier. The Cuban specimens more nearly re- 
semble D. (Discocyclina) mestieri described by Vaughan from 
random thin sections made from blocks in the Joes River mud- 
flows of Barbados where it occurs in association with D. barkeri. 

A larger, more robust specimen (figure 4, Plate 7) without 
a rim is assigned tentatively to this species which appears to be 
a somewhat variable one from the specimens assigned without 
question. 

Discocyclina (Discocyclina ?), sp. Plate 7, figs. 1, 8 
The genus Hexagonocyclina was created by Miss Caudrit’ 
11 Seheneck, Hubert G.: Trans. San Diego Soc. Nat. Hist., 1929, vol. 

5, No. 14, pp. 224-227, pl. 27, figs. 3, 4, 6; pl. 28, figs. 2-6; pl. 29; pl. 

30, figs. 2, 3. 

12 Caudri, C. M. Bramine: Bull. Amer. Paleont., vol. 28, No. 114, 
1944, pp. 12, 13. 
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with Discocyclina cristensis (Vaughan) as the genotype. One of 
the characteristics of this genus was the possession of hexagonal- 
shaped equatorial chambers. Vaughan! restudied D. cristensis 
and decided that it is generically correctly placed under Dis- 
cocyclina. He recommends that Heaagonocyclina be placed as 
a synonym of Discocyclina. 

Two species are known to possess such hexagonal equatorial 
chambers, namely, D. cristensis (Vaughan) and D. meandrica 
Caudri. One horizontal section in the present collection had 
equatorial chambers of hexagonal shape. Unfortunately this 
was the only specimen found. It is figured for future reference. 


Subgenus ASTEROCYCLINA Giimbel, 1870 


Discocyclina (Asterocyclina) habanensis Cole and Bermudez, n. sp. 
Plate 5, figs. 1-6 


Test stellate, with five or six rays. There is a small central 
umbo with a diameter of about 0.5mm. which 1s_ thickly 
studded with strong, raised papillae with diameters of about 
100 p. From this umbo the raised rays radiate. The rays are 
narrower at their juncture with the umbo and gradually widen 
as they approach the periphery of the test and project slightly 
beyond the general periphery. The rays are ornamented with 
small, very slightly raised papilla. The interray areas are flat 
and unornamented. Diameter, about 2.8 mm.; thickness at center 
0.5 to 0.6 mm. 

The embryonic chambers are nephrolepidine type with a 
small, subcircular initial chamber with diameters of 40 x 55 p 
partially embraced by a larger chamber with diameters of 
30 x 80 p. There is a ring of periembryonic chambers, the main 
chambers of which are two long, narrow, curved chambers 
whose ends meet at a line drawn through the center of the 
embryonic chambers at right angles to the partition between 
the two embryonic chambers. The other ends of these principal 
periembryonic chambers extend beyond the ends of the 
chamber wall separating the initial from the second chamber. 
Three smaller chambers complete the ring of periembryonic 
chambers. 

The equatorial chambers in the interray areas are small and 


13 Vaughan, T. Wayland; Geol. Soc. Amer., Mem. 9, 1945, pp. 74-76. 
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nearly square with diameters of about 20 p. The equatorial 
chambers in the rays are rectangular. Those near the periphery 
in a ray have radial diameters of about 55 » and tangential 
diameters of about 20 p. The equatorial layer is thin, about 5 p» 
high and virtually constant from the center to the periphery 
of the test. 

There are about 10 lateral chambers to a tier on each side 
of the equatorial layer at the center of the test. The openings 
of these chambers are slitlike between fairly thick roofs and 
floors. There is a regular decrease in the number of lateral cham- 
bers from the center of the test toward the periphery. The inter- 
ray areas have about three layers of lateral chambers over the 
equatorial layer. Some of the lateral chambers are in regular 
tiers, but more commonly there is irregularity and overlap. Lat- 
eral chambers over the center of the test and at the outside 
have a length of about 60 p, a height of 5 m» and are between 
floors and roofs 5 to 15 p thick. 

Heavy, wedge-shaped pillars occur in the central area, These 
pillars have a surface diameter of 120 to 160 p. 

Locality.—12066. 

Remarks.—This species differs from D. (Asterocyclina) bar- 
badensis Vaughan by possessing more appressed lateral cham- 
bers and stronger pillars. 

Genus PSEUDOPHRAGMINA H. Douvillé, 1923 


Subgenus PROPOROCYCLINA Vaughan and Cole, 1940 


Pseudophragmina (Proporocyclina) cedarkeysensis Cole 
Plate vee figss Gs 

Pseudophragmina (Proporocyclina) zaragosensis Cole, 1942, Florida 
Geol. Survey, Bull. 20, pp. 46-48, pl. 13, figs. 1-5; pl. 14, figs. 1-5 
(not Discocyclina zaragosensis Vaughan, Proc. U. 8.-Nat. Museum, 
vol: 76, art. 3, pp. 13, 14, pl. 4 figs. 1-3, 1939). 

Pseudophragmina (Proporocyclina) cedarkeysensis Cole, 1944, Florida 
Geol. Survey, Bull. 26, pp. 81-83; pl. 2, fig. 13; pl. 18, fig. 9; pl. 26, 
fics EAs pl G2 hess alla. 

Discocyclina (Discocyclina) blanpiedi Cole, 1944, Florida Geol. Survey, 
Bull, 26: p; 75% pl..3, fig. 3s pl. Gofig. 195 pl? 26) ne. 85) le 27 fg. 
4; pl. 28, figs. 3-5 (not Discocyclina blanpiedi Vaughan, Jour. 
Paleont., vol. 10, No. 4, pp. 254-256, pl. 41, fig. 1-7, 1936). 


Certain specimens from the Hilliard Turpentine Company well, 
Nassau County, Florida, were assigned to Discocyclina (Dis- 
cocyclina) blanpiedi Vaughan by Cole. The assignment of these 
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specimens to this species was incorrect inasmuch as they be- 
long to the genus Pseudophragmina, subgenus Pro porocyclina. 
D. blanpiedi is in the subgenus Discocyelina. 

Restudy of these specimens leads to the belief that they rep- 
resent thinner representatives of the species cedarkeysensis. A 
vertical section from the Hilliard Turpentine Company well from 
a depth of 1745-1752 feet is figured on Plate 7, figure 7, for com- 
parison with an isolated specimen in the Cuban collection. 

The Cuban specimen although more compressed than any spe- 
cimens observed by the senior author appears to have the same 
features as cedarkeysensis. Therefore, this specimen is tenta- 
tively assigned to this species, 

Pseudophragmina (Proporocyclina) cushmani ( Vaughan) 
Plate 6, figs: 1-4; Plate 7, fig. 9 

Discoeyclina cushmani Vaughan, 1929, Proce. U. S. Nat. Museum, vol. 76, 

art. 3, pp. 11-13, pl: 3, figs. 1-4: 


Pseudophragmina (Proporocyclina) cushmani Vaughan, 1945, Geol. Soe. 
Amer., Mem. 9, pp. 94, 95, pl. 38, figs. 1-3a. 


Test circular in plan with a small, pronounced, sharply de- 
fined, circumvallate, dome-shaped umbo outside of which there 
is a flat, thin rim. Surface ornamentation consists of small papil- 
le on the umbo and rim, Only two specimens were available 
for measurements. One of these has a semidiameter of 2 mm., 
the other has a diameter of 2.7 mm. with a thickness through the 
center of the umbo of 0.66 mm. The umbo on this specimen 
has a diameter of 0.9 mm. and the thickness of the rim is 0.34 
mm. 

The embryonic apparatus is nephrolepidine in type. The imi- 
tial chamber is nearly circular with a diameter of 60 p. The dis- 
tance across both chambers is 140 pw, In the available vertical 
section the embryonic chambers have a length of 200 p and a 
“height at the highest portion of 120 p. 

The annular stolons are on the distal side of the radial cham- 
ber walls. The radial chamber walls are in alignment and some 
of them are slightly wavy. Many of the radial chamber walls 
bifurcate nearly at their proximal ends. Near the center the: 
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equatorial chambers are either square with radial and tangen- 
tial diameters of about 20 p, or tangentially elongated with ra- 
dial diameters of about 20 » and tangential diameters of 30 to 
40 p. At the periphery the equatorial chambers are radially 
elongate with radial diameters of 100 » and tangential diameters 
of about 20 w. The equatorial layer is thin, with the internal 
height of the equatorial chambers about 5 p». There is no in- 
crease in height of the equatorial layer toward the periphery of 
the test. 

The lateral chambers are slitlike, appressed, between thick 
roofs and floors. On each side of the equatorial layer at the 
center of the test there are about 12 layers of lateral chambers, 
but in the rim portion of the test there are only five layers of 
lateral chambers. Between pillars the lateral chambers are in 
regular tiers, but elsewhere they overlap and are irregular in 
arrangement. The average length of a lateral chamber is 40 up. 
These chambers have a height of about 5 ». Roofs and floors 
have a thickness of about 20 p. 

Wedge-shaped pillars are irregularly scattered throughout the 
test. Those in the umbonal area have diameters from 80 to 100 
p and those in the rim have diameters from 60 to 100 xp. 

Locality.—1266. 

Remarks.—P. (Proporocyclina) cushmani has a very distinct- 
ive shape with the small, pronounced umbo surrounded by a de- 
pressed area and a wide, relatively thin brim. The major dit- 
ference between the type specimens and the Cuban forms re- 
ferred to this species is that in the specimens from Cuba the 
lateral chambers are more appressed and the roofs and floors of 
these chambers are slightly thicker. As there is variation in this 
feature there does not seem to be sufficient distinction to separ- 


ate the Cuban forms from the typical. 
Pseudophragmina (Proporocyclina) habanensis Cole and Bermudez, n. sp. 
Plate 6, figs. 5-8 
Test evenly lenticular, thickest in the center and sloping regu- 
larly to the bluntly rounded periphery. Surface ornamentation 
consists of small, very slightly raised papillee which are scattered 
rather regularly over the surface of the test except for a narrow 
peripheral zone. The diameter of megalospheric individuals is 
from 1.8 mm. to 2.7 mm. and the thickness at the center is from 
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0.48 mm. to 0.88 mm. Measurement of the three vertical sections 
illustrated are: 

Plate 6, figure 5 Plate 6, figure 6 Plate 6, figure 7 
‘i: hickness 0.62 mm. 0.48 mm. 0.88 mm. 
Diameter 2.0 mm. 2.14 mm. 2:7 ‘< Siitns 

The embryonic apparatus consists of a circular initial cham- 
ber which is partially embraced by a second, reniform chamber. 
A specimen with a diameter of 1.8 mm. has an initial chamber 
with an mternal diameter of 60 » and a second chamber with 
internal diameters of 55 x 140 p. Another specimen with a di- 
ameter of 1.6 mm. has an initial chamber with an internal diam- 
eter of 100 » and a second chamber with internal diameters of 
So x 180 p. In vertical section the embryonic chambers have 
a height of 120 p and a length of 240 p in one specimen and a 
height of 80 p and a length of 220 p» in another. 

The equatorial chambers have wavy, radial chamber walls 
with the annular stolon on the distal side. The radial chamber 
walls are in alignment. [Equatorial chambers near the periphery 
have radial diameters of about 40 » and tangential diameters of 
20 to 30 p. In vertical sections the equatorial layer is relative- 
ly thin, but pronounced. At the center the equatorial chambers 
have an internal height of about 20 p, There is a very slow and 
slight increase toward the periphery in the internal height of the 
equatorial layer. At the periphery the height is usually about 
40 p, but one specimen had chambers with a height of 50 p. 

The laterals over the center may be from 8 to 14 in number, 
a specimen with a thickness of 0.48 mm. has 8 on each side of 
the embryonic apparatus, another with a thickness of 0.62 mm. 
has 11 and the third with a thickness of 0.88 mm. has 14. The 
opening of the lateral chambers is low, appressed near the equa- 
torial layer, but the opening becomes higher toward the periph- 
ery. Normal, peripheral lateral chambers at the center have a 
length of 80 to 100 p. The chambers may have an_ internal 
height of 10 to 20 p with floors and roofs of a thickness of 5-10 p. 
The chambers with the greatest height have the thinnest floors 
and roofs. The lateral chambers are in regular tiers between 
the pillars, but elsewhere they overlap. 

Pillars are irregularly present. In some specimens they ap- 
pear on oné side of the equatorial layer and not on the other, 
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The surface diameter of the pillars is from 80 to 120 up. 

Locality.—120606. 

Remarks.—The equatorial section of this species resembles 
that of P. (Proporocyclina) tobleri Vaughan and Cole.14 The 
chief differences are those of the vertical sections. The equa- 
torial layer of toblext appears as virtually a line and the lateral 
chambers are more appressed with thicker roofs and floors than 
those of habanensis. P. tobleri does not possess pillars accord- 
ing to the type description, 

The Cuban specimens were at first referred to P. tobleri, but 
on detailed analysis it was decided to create a new species, not- 
ing, however, the similarity between typical tobleri and the forms 
under discussion, 

The type locality of tobleri was thought to be uppermost 
Eocene, overlying the typical Jacksonian of Soldado Rock. Re- 
cently, Miss Caudri has suggested that P. tobleri and its as- 
sociated species may represent a reworked fauna at Soldado 
Rock and that their actual occurrence is fairly low in the Eocene. 


14 » Compare figure 8, Plate 6 with figure 3, plate 22, Geol. Soe. ‘Amer., 
Sp. Paper 30, 1941. 

15 Caudri, C. M. Bramine: Bull. Amer. Paleont., vol. 28, No. 114, 
1944, pp. 35, 36. 
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EXPLANATION OF PLATE 1 (14) 


Figure ' Page 


1-3, 7,9. Coskinolina floridana Cole —___ Pinney) 0 
Fig. 1, portion of an axial section to illustrate the cham- 
bers of the marginal trough; 2, 3, horizontal sections ; 
7; 9\*axiall sections; 4-3, 17319) X37. 


4. Lituonella, sp. : si oR Oy ee TD Spe ie TE oe 
Axial section, X37. 
5,8. Dictyoconus. americanus (Cushman) & nals ANE eT: 


Fig. 5, an axial section of a specimen which “possibly. rep- 
resents this genus and_ species; 8, horizontal section 
of a eres which shows the characteristics of this 
species; 5, 8, X38 


6. Dictyoconus cokei” (Mobers) 2 ese Ep TE 


x 


Axial section showing certain of the chambers of the mar- 
ginal trough area “with single horizontal plates extend- 
ing into the chambers, 37. 


All specimens are from station 1266 unless specified in the explanation 
of the plate. Thin sections and all the photomicrographs were made in 
the Cornell University Paleontological Laboratory by the senior author, 
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EXPLANATION OF PLATE 2 (18) 


Figure Page 
1-9. Boreloides cubensis Cole and Bermudez, n. gen. and n. sp... 9 
Fig. 1, external view of the holotype (Cole Colleetion, 
No. 410); 2, 7-9, transverse sections; 3-5, axial sec- 
TOMS Sweex Os A -Oee SCOT 
10,11,, Miscellanea vantillea, (Hanzawa)-) 2) oh ee eee ff 


11, 87, 
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EXPLANATION OF PLATE 3 (16) 


Figure Page 
1,2. Miscellanea tobleri Vaughan and Cole —-. 88 
Fig. 1, external view to illustrate the ornamentation; 
2, median section of the same specimen; 1, 2, 7. 
Discocyclina (Discocyclina) mestieri Vaughan — 14 
External view to show the apical crown of papilla and 
the general shape, 15. 
4-9. Cymbalopora cushmani Cole and Bermudez, n. sp. —... 10 
Figs. 4, 8, axial sections; 5, 6, 9, transverse sections; 5, 
section near the apex of the test; 6, 9, sections near 
the base of the test; 7, external views of two speci- 
meus, the specimen on the left shows the ventral view 
and the specimen to the right illustrates the dorsal 
view of the holotype (Cole Collection, No. 409); 4, 5, 
6. 80, Scare eT ald: 
10-13. Vaughanina cubensis D. K. Palmer —— =< 11 
Fig. 10, horizontal section to illustrate the embryonic 
apparatus and the general pattern of the equatorial 
section; 11-13, vertical sections; 10-13, X37. 
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EXPLANATION OF PLATE 4 (17) 


Figure Page 
1-5. Discocyclina (Discocyclina) barkeri Vaughan and Cole —. 12 
Figs. 1-3, 4, vertical sections; 5, horizontal seetion; 1-5, 
37. j 
6-10. Discocyclina (Discocyclina) mestieri Vaughan ~~ _ 14 


Fig. 6, horizontal section; 7-10, vertical sections; 7-9, 
sections of megalospheric individuals to illustrate 
slight differences in cross-section, shape, and number 
of lateral chambers; 10, microspherie individual; 6, 
Spee Senile 7/5" IND eccalar 
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EXPLANATION OF PLATE 5 (18) 


Figure 


1-6. Discocyclina (Asterocyclina) habanensis Cole and Bermudez, 


Hes ps Se pee a eR Soe ee boomy ls} 
Fig. 1, embryonic apparatus of fig. 6 enlarged; 2, ex- 
ternal view of the holotype (Cole Collection, No. 406) 
to illustrate the eentral, papillate umbo and the five 
distinct and one faint ray; 3, 4, vertical sections; 5, 6, 
horizontal sections; 1, C1705. 25">x<15'= 3-5, S43 S60. 
dG: 
7-10. Discoeyclina (Discocyelina) barkeri Vaughan and Cole 12 


Fig. 7, vertical section of a specimen with open lateral 
chambers and small pillars (compare with figure 5, 
plate 18, Geol. Soc. Amer., Sp. Paper 30); 8, horizon- 
tal section, the second chamber partially embraces the 
first; a crack in the calcite filling gives the impression 
of a divided second chamber in the illustration; 9, 
horizontal section; 10, enlargement of the embryonic 
apparatus of the specimen figured as 9; 7-9, X37; 


10, X170. 


Pu. 18, Vou. 31 Buuu. AMER. PALEONT. No. 125, Pu. 5 
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EXPLANATION OF PLATE 6 (19) 


Figure Page 
1-4. Pseudophragmina (Proporocyclina) cushmani (Vaughan) _~ 18 
Figs. 1, 2, horizontal sections to illustrate the embryonic 
apparatus and the equatorial chambers which have 
their radial walls in alignment and are wavy; 1, is an 
enlargement of a portion of fig. 2; 3, 4, vertical sec- 
tions; 4, is an enlargement of fig. 3; 1, 4, X37; 2; 
Slo: 
5-8. Pseudophragmina (Proporocyclina) habanensis Cole and 
Bermudez...) S)p.0 == =e Sa ee ee ee 19 
tion, No. 407); 5-7, vertical sections; 7, a slightly 
larger specimen than represented by figs. 5 and 6, but 
apparently the same species; 5, paratype (Cole Collec- 
tion, No. 408); 5-8, X37. 


Pu. 19, Vou. 31 Buu. AMER. PALEONT. No. 125, Pu. 6 
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EXPLANATION OF PLATE 7 (20) 
Figure Page 


1, 8. Discocyclina: '\(Discocyclina?),\ sp) 32 = eee 15 
Pig. 1, enlarged portion of § to illustrate the hexagonal 
shape of the equatorial chambers; 8, median section; 
te el. ete xaos 
2. Eodictyeconus cubensis (Cushman and Bermudez) ——.._. SEES | ILL 
A portion of the embryonic apparatus and the wall sur- 
rounding it to illustrate the similarity in the structure 
of the wall with that of Cymbalopora cubensis Cole 
and Bermudez, n. sp. This specimen came from Nue- 
vitas; Cuba 2,, <170: 
Cymbalopora cubensis Cole and Bermudez, n. sp. -—-....-..-_ 10 
A portion of the wall of the specimen, 170, illustrated 
as figure 8, Plate 3, of this article to demonstrate the 
coarsely perforate structure of the wall. 


Gu 


4. Disecocyclina (Discocyclina) mestieri Vaughan — 14 
Vertical section of an inflated specimen which has many 
of the characteristics of mestiert; X37. 


5. Boreloideés cubensis Cole and Bermudez, n. gen. and n. sp. —. 9 
External view of three specimens; X15. 
6,7. Pseudophragmina (Proporocyclina) cedarkeysensis Cole —.... 17 


Figs. 6, 7, vertical sections; 7, specimen from the Hil- 
liard Turpentine Company well, Nassau County, 
Florida, at a depth of 1745-1752 feet introduced for 
comparison with the single section, fig. 6, available 
from Cuba which seems to be the same species; 6, 7, 
37. 

9. Pseudophragmina (Proporocyclina) cushmani (Vaughan) —— 18 

Enlargement, 170, of a portion of the vertical section 
illustrated as figure 8, Plate 6, of this article to show 
the eqnatorial layer and lateral chambers in detail. 
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INTERNAL STRUCTURE OF SOME FLORIDIAN 
FORAMINIFERA 


By 


W. Storrs COoLe 
Cornell University 


INTRODUCTION 


The precise definition of genera and species of the so-called 
larger Foraminifera depends upon adequate thin sections which 
show the internal structure. When species are described from 
external appearance only, endless confusion results because of 
the inability of other workers to recognize the forms which- have 
been inadequately described. 

Moreover, certain of the smaller Foraminifera which have been 
described traditionally from external appearance only show in- 
triguing internal structures if they are sectioned. Thin sections 
of the smaller Foraminifera have been most useful in phylo- 
genetic studies as demonstrated recently by the work of Barker 
and Grimsdale (1937). 

In order to ascertain the precise nature of the internal struc- 
ture of certain species described recently (Applin and Jordon, 
1945) from subsurface samples from wells in Florida, the writer 
made a number of thin sections of these species. The results 
of this study were so profitable in understanding the relationships 
of these species as well as defining them in a precise manner that 
it was decided to record this information. 


DESCRIPTION OF GENERA AND SPECIES 


Genus NONION Montfort, 1808 


Nonion nassauensis (Applin and Jordan) Plate 4; figs: 1, 2, 4-8, 12 

Miscellanea nassauensis Applin and Jordan, 1945, Jour. Paleont., vol. 
19, No. 2, pp. 139, 140, pl. 19, figs. 4a, b. 

In the thin sections of this species which were made certain 

features appeared which recalled similar features of representa- 


tives of the family Nonionidz and also the species which Vaughan 
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(1929, pp. 376, 377) named Camerina matleyi. The basic struc- 
tures cbserved in assauensis were the extreme development of 
vertical canals which in transverse sections break the walls in- 
to a series cf pillarlike structures between which the canals ap- 
pear and there is no marginal cord, 

Thin sections were made of certain specimens of Recent E/- 
phi.twm and of one species of fossil Elphidiwm for comparison. 
Although Cushman (1940, p. 212) does not mention a canal 
system in the discussion in his textbook of the family Nonionide, 
on page 399 ot this same work in the key to the families, it is 
stated that there is no canal system. Glaessner (1945, p. 154) 
states of the family Nonionide: “wall finely perforate, in ad- 
vanced forms with a septal and spiral canal system.” Hofker 
(1927, plate 26) gives splendid diagrams and illustrations of the 
canal system of representatives of this family. 

The following table gives the measurements of several thin 
sections of nassauensis : 


Specimen .... 1 2 3 4 5 6 
Height .... 0.96 mm. 0.9 mm. 1.2 mm. 0.92 mm. - 0:86 mm. ~ 1-1 mm. 
Width ..... 0.84 mm. 0.8 mm. 
Thickness —— 0.74 mm. 0.58 mm. 0.66 mm. 0.8 mm. 
Number 

of coils 314 3 A oe —— —— 


Number of 
chambers in 
final volu- 
TOU See LT 17 ——- a oe eat. paear 


The fossil specimens of Flphidium with which the structure 
of nassauensis may be compared had a width of 0.7 mm. with a 
height of 0.8 to 0.94 mm. and a thickness of 0.38 to 0.42 mm. 
These specimens in median section show about three coils with 
22 chambers in the final volution. 

The major difference to be observed is the fact that the cham- 
ber walls extend completely from one spiral wall to the other 
in the median sections of Elphidium, whereas there appears to 
be an aperture at the proximal side of the chamber walls in nas- 
sauensis. Moreover, the structures in mnassawensis are coarser 
than corresponding structures in the specimen of Elphidium. 

Photomicrographs of the wall structure of specimens of nas- 
sauensis and Elphidium are given on Plate 4, figures 12, 13. As 
these structures are so similar and as nassauensis lacks a mar- 
ginal cord, it would appear that nassawensis should be assigned 
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to some genus in the family Nonionide. 

As the sutures of Elphidium have retral processes, a number 
of specimens of nassauensis were examined for this feature. It 
is not present; the sutures are simple. Although the aperture 
was not observed on any of the specimens examined, the med- 
ian sections show that there is apparently an aperture at the base 
of each chamber wall. These factors lead us to believe that the 
species nassaucnsis should be referred to the genus Nonion. 

The similarity in structure of the test specimens. known as 
Miscellanea matleyi (Vaughan) with Elphidium and N. nassau- 
ensis Causes one to wonder if these specimens may not be incor- 
rectly assigned. They may represent also some type “which 
should be referred to the family Nonionide. (See notes on 
matleyi under the discussion of the genus Miscellanea. ) 

It will be noted from figures 12 and 13, Plate 4, that there 
is a relatively large canal in the upper portion of these figures. 
Similar canals occur in Miscellanea miscella and M. stampi 
(Davies, 1937, pl. 6, fig. 18; Vaughan and Cole, 1941, pl. 5, figs. 
I, 3). Vaughan (1945, p. 24) has found similar canals in cer- 
tain species of Operculinoides. 

In Elphidium rota and N. nassauensis this canal appears to oc- 
cur only in the wall of the outermost volution, whereas in M. 
miscella and M. stampi it occurs in volutions other than the out- 
ermost. 

Genus ELPHIDIUM Montfort, 1898 
Elphidium rota Ellis Plate 4. fies. 9, 10, 11.13 
Hlphidium rota Ellis, 1939, Jour. Paleont., vol. 13, No. 4, p. 424, pl. 48. 
HOS Ode ym ie 


Kiphidium leonensis Applin and Jordan, 1945, Jour. Paleont., vol. 19, 
No; 2p. 139, -pl. 19; figs..3a,/b: 


Genus MISCELLANEA Pfender, 1934 

In 1934 the late Mrs. D. K. Palmer (1934, pp. 243-244) eréct- 
ed the species dickersont which she placed questioningly in the 
genus Camerina. Certain specimens from the Upper Cretaceous 
of Mexico were referred to this species by Barker (1939, pp. 
226, 227). Voorwijk (1937, pp. 191, 192) who had studied 
numerous samples from the Upper Cretaceous in the vicinity of 
Habana, Cuba, stated that the species cubensis D. K. Palmer 
(1934, pp. 245, 246) and vermunti Thiadens (1937, pp. 94, 95 
should be combined uncer the specific name dickersont. 
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Cole (1942, pp. 640-641) published a median and a transverse 
section of topotypes of dickersoni and agreed with Voorwijk that 
dickersoni, cubensis, and vermunti should be combined, At that 
time Cole was of the opinion that all of these species should be 
referred to Operculina catenula Cushman and Jarvis (1932, Pp. 
42). Later, Cole (1944, pp- 38, 39) referred certain specimens 
from a deep well in Florida to dickersoni, withdrawing the as- 
signment of dickersoni to catenula after Vaughan had re-éxam- 
ined the types of dickersoni and catenula. 

In the meantime Thalmann (1938, p. 330) had created a new 
subgenus, Sulcoperculina, of the genus Operculina with Camer- 
ma 2 dickersoni as the subgenotype. Caudri (1944, p. 20) 
stated that the subgenus Sulcoperculina is distinct from Aiscel- 
lanea to which genus Cole had referred the combined group of 
species placed under catenula. 

Applin and Jordan (1945, pp. 140, 141) concluded the speci- 
mens from Florida were a distinct species and should not be re- 
ferred to dickersoni. These authors created the species cosdent 
for the Florida specimens which they placed under the genus 
Operculina in the subgenus Sulcoperculina. 

Finally, Vaughan (1945, p. 25) gave a brief review of the 
status of these species with the statement: “I am inclined to 
recognize Sulcoperculina as a valid genus or sub-genus and to 
associate it with Miscellanea.’ MHanzawa (1937, p. 115) had 
noted “the delicate pectination perceptible along the margin of 
the test leads us to wonder if they (Camerina? dickersont and 
Camerina? cubensis) may not be small species of Pellatispirella.” 
Pellatispirella was placed later as a synonym of Miscellanea by 
Vaughan and Cole (1941, pp. 32, 33)- 

Although there has been much speculation on the relationship 
and taxonomic position of the various forms mentioned above, 
few illustrations of thin sections made from these forms have 
been published. In the original description of dickersoni and » 
cubensis Mrs. Palmer furnished only drawings. Barker (1939, 
plate 20, figure 3; plate 21, figure 12) gave a satisfactory illus- 
tration of a median and a transverse section of specimens he re- 
ferred to dickersoni. Voorwijk (1937, plate 2, figures 11-16; plate 


ba | 


231 FORAMINIFERAL STRUCTURES: COLE 


3, figures 3, 6) gave a sketch of a transverse section, a photomi- 
crograph of a median section and a good enlargement of a por- 
tion of this median section. Cole (1942, plate 92, figures 6, 7) 
figured a median and transverse section of topotypes of dicker- 
soni and later (1944, plate 21, figures 8-11) illustrated the inter- 
nal features of the specimens from Florida with one median and 
three transverse sections. 

Thiadens (1937, plate 16, figures 1, 11, 12; text figures 3A, 
I) published photomicrographs of two median sections and pre- 
sented two sketches of transverse sections of the species vermunti. 
No illustrations of the internal structure of cubensis have been 
published, 

Of the published figures, a comparison of the topotype thin 
sections (Cole, 1942, plate 92, figures 6, 7) with the thin sec- 
tions of Floridian specimens (Cole, 1944, plate 21, figures 8, 
10) demonstrated that the Floridian specimens are close, if not 
identical, with the topotypes of dickersoni. The transverse sec- 
tion published by Barker (1939, plate 21, figure 12) is virtually 
the same as the transverse section given by Cole (1944, plate 
21, figure 11). The median section published by Barker (1939, 
plate 20, figure 3) is different from that of the topotype of dick- 
ersom or that of the Floridian specimen in that there are more 
chambers in the final volution. 

The median sections published by Thiadens (1937, plate 10, 
hgures 11, 12) of C. vermunti are similar to the one given by 
Voorwijk (1937, plate 3, figure 3). 

In the collection of the writer there is a sample of the Upper 
Cretaceous of Cuba sent through the courtesy of the late Mrs. 
D. K. Palmer. This sample is labelled “one kilometer west of 
Central San Antonio (Madruga) on the railroad to Central Her- 
shey-Palmer station 1214." The material from this station fur- 
nished the type of Vaughanina cubensis D. K. Palmer (1934, 
pp. 240-241). It may be noted in passing that I’. cubensis and 
specimens referred by the writer to cickersoni occurred together 
in the sample at 2985-3000 feet in the Hilliard Turpentine Com- 
pany well 1, located in Nassau County, Florida. From this 
Cuban sample over 100 specimens were recovered which had 
the characteristics of the forms under discussion, 
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Recently, through the will of the late Mrs. D. K. Palmer, her 
magnificent collection of Foraminifera was deposited in the 
Paleontological Research Institution at Ithaca, New York. From 
this collection I was able to study through the courtesy of Pro- 
fessor-emeritus G. -D. Harris and Dr. Katherine Palmer a num- 
ber of original slides prepared by the late Mrs. D. KX. Palmer. 

The Florida Geological Survey through Mr. Herman Gunter, 
Director, kindly sent me the slide which Applin and Jordan pre- 
sented to the Florida Geological Survey to represent this spe- 
cies. The Florida Geological Survey also sent me a sample at 
a depth of 2490-2500 feet and one at a depth of 2550-2560 feet 
from the J. S. Cosden, W. L. Lawson well 1 in Marion County, 
Florida. A number of specimens were recovered from these 
samples. 

From these various lots of specimens there was prepared 19 
transverse sections and 12 median sections. For the study of 
the external features there were available over 300 specimens. 
Table I gives the results of measurements of the various thin 
sections subjoined with measurements given by others. 

On the slide presented to the Florida Geological Survey by 
Applin and Jordan there are five specimens, three of which are 
uncut, one is ground nearly to the median plane on one side and 
the other has been ground on both sides, one of which exposes 
2 tangential view of the median plane. Such measurements as 


could be made of these specimens follow : 
Specimen 


GONGITION: 3.4.5.0 eae . Uneut Uncut Uneut Ground on Ground on 
one side bo.h sides 
Height _....... : 1.06 mnt. 1.5 mm. 1°20 > smm.* 151) mm emo 
NWA CG hrc eet Renee i ame lOmin 1.3°mm. 1.14 mm. 0.98 mm. 0.9 mm. 
Thickness ......... Bae een Lr) 0.56 mm. 0.7 mm. 0.6 mm. 0.48 mm. —— 
semidiam- 
eter 
Number of coils. ........... —— —— a 216 314 
Number of chambers 
in final volution ............ —— —— —. is} 13 


Surface diameter of 

pillar on 

one side ........... ee eA Th 300 pw 260 pw 240 w so 
Surface diameter of 

pillar on 

other side .. 180 pw not clear 200 uw — — 


In the original descriptions of dickersoni and cubensis the lat- 
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Topotype specimens Cuban specimens vermunti Topotype of Florida After Applin and Jordan After Barker (Mexico) 
a from Palmer Sta-1120 from Palmer Sta. 1214 type C. yermunti} 2550-2560' 2490-2500! as 
au ieee a Sra i ig 
Saight® 0.34 | 1-24, 0.62 0.7 | 0-84 | 0.84 | 0.9 1.3 | 0.68! 0.7 0.08) 1.26) 0.9+ Nae! 1.5 4.3] 1.35-1.5 1.0 
é I - } it ; u i 
Thickness i s 0.86 | 0.52 0.52 | 0.52 |) 0.54] 0.68 0.381 0.441 10-48 | 0654) 0.6 112-86 | o.sclo.7 | 0.61 0.3-0.45 
| athe ey 
Surface diameter of 220 , 280 380 


pillar on one side 


260 | 200 | 240! 440 440 || 360 


ie a | 


~ 


Diugeter of. initi— 
1 chanter a 


| 0 
T =a 1 1 t t wT 
forface diameter of \ | I 11 200 | 200 180 | mone} 220 | 200 | 400 1240 | 300 !200 
pillar on other side’ 120 | none | 200 | 220 I | it i I 
ae J L i | Aes race 
Median -— Sections 
Locality Topotype specimens Type after | Cuban specimens from Yermunti Florida After Applin and Jordon After Barker (Mexico) 
from Palmer Sts.1120 Palmer | Palmer Sta.1214 type 2550-2560! 2490-2500" 
Eetght 0.88 | 1.06+ 1.0 1.38 H 1.54 —— 
a 
Wath 0.68 | 0.9 1.28 | 1.44 —— 
+ 
tuaber of coils Pt oe 2h-2f 2p-23 
Taber 
t of a 
ri gf chambers [10 | 16 17-20 we 
| 
| 


Diameter of sec 4 
i: 0x60 
od chasber | — 


“ 
tent, width, thickness, in mm.; other measurements in p- 


——— ~ 


ay) 


rice ee : bv ul Tite 


. a” ody) thie & A 
7} 


i; 


aay ey a fi hy 


iy 
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ter was distinguished from the former “by the possession of an 
irregular spiral of small knobs surrounding a small central knob 
on the umbo or no knob at all—” (Palmer, 1934, p. 245). Thiad- 
ens (1937, p. 95) stated: “The straight radiating septa and the 
median groove on the edge are characteristics of this species 
(vermunti). It differs from C. dickersoui Palmer in the greater 
thickness of the test and the form of its septa. C. cubensis 
Palmer, which typically is ornamented by many knobs, is also 
quite different from C. vermunti.” 

Voorwijk (1937, p. 192) pointed out that all three of these 
species possess the median groove, therefore, the distinguishing 
features must be size, shape, external ornamentation, and the like 
ratuer than some particular structural feature. 

Applin and Jordan (1945, p. 141) in creating the species cos- 
cent stated: “The Florida species is stoutly lenticular, not thin and 
compressed; the sutures are fairly distinct, but not raised; the 
chambers are generally less numerous; the central area is strong- 
ly elevated, while on the Cuban form (dickersoni) it is gener- 
ally depressed ; the umbos are very large, pitted and bordered by 
a granular area, whereas on C. ¢ dickersoni they are small to 
moderately large, smooth, flattened, and granulations are not 
present.” These authors did not give any comparison with C. 
vermuntt Thiadens. 

There are two questions to be resolved regarding the various 
named forms discussed above: 1. The number and _ relation- 
ship of the species. 2, The genus to which these forms should 
be referred. 

The relationship of the species will be discussed first. 

The form called cubensis is considered to be a highly orna- 
mented variant of cickersoni, therefore, there are in the litera- 
ture three specific names, dickersoni, vermunti, and cos¢eni. 

In the series of specimens from Palmer station 1214, certain 
specimens were recognized immediately as the forms to which 
Thiadens gave the name vermunti. This identification was sub- 
stantiated by thin sections which were made and later by com- 
parison with topotypes from the collection of Mrs. D. K. 
Palmer. These specimens are designated in Table I the ver- 
munti type under Palmer station 1214. 
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Comparison of the specimens from Florida with the specimens 
from Palmer station 1214 proves that they are identical. More- 
over, they correspond almost exactly with the description, 
measurements, and figures given by Thiadens in the type de- 
scription of vermunti. 

There are other specimens in the suite from Palmer station 
1214 that were separated at first into a second lot, mainly on 
size. But, upon detailed study and arranging all these speci- 
mens in a straight line series based upon diameter increase alone, 
it was discovered that it was a natural series without a break. 

A similar series was arranged with topotypes of dickersoni, 
and the two series were compared. It is easy to distinguish 
specimens at the ends of these series into the dickersoni type 
and the vermunti type but it is impossible to distinguish speci- 
mens at the beginning of one series from those of the other. 

Voorwijk (1937, pp. 191, 192) recognized this fact and re- 
corded it in this quoted statement: ‘Further differences be- 
tween the three species are of too little importance to justify 
their separation.” 

A “species” in paleontology may be one of convenience rather 
than one of fact. The criteria and methods used in differentiat- 
ing fossil “species” are often quite different from those used in 
describing living forms. In considering these forms there are 
two series, one of which ends in a compressed, rather highly or- 
namented form, the other ending in a moderately inflated, lenti- 
cular form without much ornamentation. Yet, each series may 
be traced through intermediate types to a seemingly common 
initial form for each series. Moreover, these different types 
occur at the same stratigraphic horizon although one end form 
or the other may be more prevalent at certain geographic locali- 
ties. I cannot believe that these represent separate end distinct 
natural species. 

This same type of problem is encountered with Lepidocyclina 
ocalana Cushman and its allies. Vaughan (1928, pp. 155, 156) 
suggested in this case that a basic species, ocalana, be recognized 
of which the other named variants become varieties. 

Although I am convinced that in the two cases only one true 
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species is present in each group, for convenience it may be well 
to recognize varieties. Therefore, the species dickersont is desig- 
nated the basic species with varieties cubensis and vermunti. The 
species name cosdeni is a synonym of variety vermunti. Vaughan 
(1945, p. 25) apparently arrived at the same conclusion when 
he wrote: ‘With reference to Camerina? dickersoni, of which 
C. ? cubensis and C. vermunti are variants.” 

The outstanding structural features of the tests in this group 
are the spiral groove on the periphery of the test, the delicate 
pectinations on the margin of the test and the double walled 
radial septa which apparently enclose distinct hollow channels. 

The marginal pectinations are similar to those possessed by 
certain specimens of Miogypsinoides sanjosensis Hanzawa (1940, 
p. 775) figured by Barker and Grimsdale (1937) as Miogyp- 
sina (Miogypsinoides) complanata Schlumberger (see figure 8, 
plate 6 in, “Studies of Mexican Fossil Foraminifera’). 

In this same article Barker and Grimsdale prove that Rotalia 
mexicana, variety mecatepecensis Nuttall possesses a_ radial 
canal system which is similar to that developed in specimens of 
the dickersoni group. Certain specimens of Amphistegina lopes- 
trigoi D. K. Palmer possess a spiral groove (see figure 10, plate 
g, Florida Geol. Survey, Bull. 26, 1944) but this feature is not 
found in all specimens of this species. Therefore, the special 
structural features of this species are not unique if they are con- - 
sidered individually but might be so in combination. 

Hanzawa (1937, p. 115) places Operculina bermudesi D. K. 
Palmer (1934, pp. 238-240) in the genus Pellatispirella, Vaughan 
and Cole (1941, pp. 32, 33) consider Pellatispirella a synonym 
of Miscellanea. Inasmuch as Cole (1942, p. 640) placed the 
dickersoni group under the genus Miscellanea, and Vaughan 
(1945, p. 25) wrote concerning the dickersoni group, “I am in- 
clined to recognize Sulcoperculina as a valid genus or subgenus 
and to associate it with Miscellanea,” a transverse section of M. 
bermudezi (figure 11, Plate 3) is illustrated for comparison with 
transverse sections of the dickersoni group. 

The most conspicuous feature of the transverse section of M. 
bermudezi is the well-developed marginal cord which consists 
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of a series of radiating structures with radiating channels between 
trem. Near the periphery a series of round pores occur which 
apparently represent canals which follow the periphery of the 
test These features are shown in figure 11, Plate 3. 

if this illustration of the marginal cord of M. bermudezi be 
compared with the drawing of dickersoni given by the late Mrs. 
PD. ix. Palmer (1934) as figure 2, plate 14, the similarity in the 
features of the marginal cord will be noted at once. 

Transverse sections of topotypes of dickersoni demon- 
strate that this species possesses a marginal cord which is 
similar to that of M. bermudezi. The features of the marginal 
cord are shown by figures 12, 13 of Plate 1. It will be noted 
that one of these specimens (figure 12, Plate 1) has a hollow 
spiral canal similar to that of M7. stamp: (Davies) (see Vaughan 
and ‘Cole; 1941; pl; 5,)fig..3))< 

Certain specimens from Florida because of their preservation 
show a marginal cord which is even more convincing than that 
ebserved in the topotypes of dickersoni. The marginal cord of 
the specimen illustrated by figure 6, Plate 1, was enlarged for 
comparison with the marginal cord of M. bermucdezi. This en- 
largement is given’as figure 9, Plate 3. Not only does this en- 
largement show similar features of the marginal cord, but it 
“emonstrates also the similarity in the structure of the wall of 
the test when a comparison is made with M. bermudezi (figure 
iI, Plate <3): 

In view of the identity of structures, it is apparent that the 
dickersoni group represent primitive forms of the genus Mvscel- 
lanea. 

The aperture of a topotype of dickersoni could be observed. 
The major aperture is a narrow, open slit at the base of the 
chamber wall. This aperture is not symmetrical but extends 
more on one side of the median plane than the other. Certain 
transverse sections also show the aperture. Observation of fig- 
ures 1 and 11, Plate 1, and figure 7, Plate 3, will show the pri- 
mary aperture. 

In addition to the primary aperture, certain specimens seem 
to possess some pores which pierce the septal walls. 

Hanzawa (1937, p. 115) in the description of Pellatispirella 
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matleyi wrote concerning the apertures of this form: “its mul- 
tiple apertures, of which the median one is the largest (37 p X 
18 w in diameter), and the other, small (10 w in diameter) ones, 
are deposed at the base of the septa and are separate from 
each other by intervals nearly equal to the diameter of each 
aperture.” This description would fit the apertural arranze- 
ment seen in thin sections of Elphidium. 

Vaughan (1945, p. 25) re-examined syntypes of Pellatispirella 
entillea of which Hanzawa (1937, p. 116) stated, “apertures mul- 
tiple along the base of the septa,” but he did not find these mul- 
tiple apertures. Nor did he find a single, slitlike aperture in 
tis species. 

The published figures and description of Pellatispirella mat- 
leyt do not indicate that this form possesses a marginal cord. 
This feature is present in all the other American species assigne:l 
to the genus Miscellanea= Pellatispirella. With the exception 
of this feature, Pellatispirella matleyi is similar to the other spe- 
cies with which it has been associated under the genus Miscel- 
lanea. 

Caudri (1944, pp. 17-21) recoenized certain of the difficulties 
in grouping these various forms. She resolved this by grouping 
the species miscella, stampi, and matleyi under the genus Miscel- 
lanea and such species as nuttalli, antillea, tobleri, soldadensis, and 
bermudezi under the new genus Rantkothalia. 

The species miscella and stampi are closer in structural ar- 
rangement to such species as soldadensis than they are to mat- 
leyi. Vaughan (1945, p. 25) recognized this and stated, “The 
vertical canals and the double wall are as greatly developed in 
Miscellanea soldadensis as in M. stampi.” 

Although the writer agreed with Vaughan earlier in placing 
all the species assigned by Hanzawa (1937) to the genus Pellatis- 
pirella under Miscellanea, it wouldd seem desirable from this 
study to reassign the species matleyi to Pellatispirella but place 
the other species under Miscellanea. Moreover, Pellatispirella 
probably does not represent a genus of the family Camerinidee 
but one of the family Nonionide. 

In this organization the emphasis is placed on the presence 
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or absence of a marginal cord rather than the degree of disinte- 
gration of the supplementary skeleton. 


Miscellanea dickersoni (D. K. Palmer) Plate 1, figs. 10-18, 18 

?Camerixva dickcrsoni D. K. Palmer, 1934, Soc. Cubana Hist. Nat. Mem., 
vol. 8, No. 4, pp. 243-245, pl. 14, figs. 1, 2, 4, 6, 8. 

Camerina dickersoni Voorwijk, 1937, Konink. Akad. van Wetensch. Am- 
sterdam, Proc., pp. 191, 192, pl. 2, figs. 11-13 (not figs. 14-16, spl. 2; 
fiossi3. 65) plore ; 

Misceilanea catenula Cole, 1942, Jour. Paleont., vol. 16, No. 5, pp. 640, 
641, pl. 92, figs. 6, 7 (not figs. 8-10) (not Operculina catenula Cush- 
man and Jarvis, 1932). 

Miscellanea dickersoni Cole, 1944, Florida Geol. Survey, Bull. 26, pp. 
38, 39, plo 21s hos 5S. TO (rot) firs. 95 s\n 

Miscellanea dickersoni (D. K. Palmer), variety cubensis (D. K. Palmer) 
1Camerina cubensis D. K. Palmer, 1934, Soe. Cubana Hist. Nat. Mem., 
vol. 8, No. 4, pp. 245, 246, pl. 14, figs. 3, 5, 7. 
Miscellanea dickersoni (D. K. Palmer), variety vermunti (Thiadens) 
Plate 1, figs. 1-9, 14-17; Plate 2, figs. 1-9; Plate 3, figs. 6-10 

Camerina vermunti Thiadens, 1937, Jour. Paleont., vol. 11, No. 2, pp.. 
94, 95; pl. 16, figs. 1, 11, 12; text figs. 20, 3A, EH. 

Camerina dickersoni Voorwijk, 1937, Konink, Akad. van Wetensch, 
Amsterdam, Proc., vol. 40, pp. 191-192, pl. 2, figs. 14-16; pl. 3, figs. 
3, On not figs. IdeTS Spl. 2) 

’Camerina dickersoni Barker, 1939, U. 8S. Nat. Museum, Proe., vol. 86, 
No: s002.. pps s2G:eacimpls 20) tigaaSismpl aletion elles 

Miscellanea catenula Cole, 1942, Jour. Paleout., vol. 16, No. 5, pp. 640, 
641, pl. 92, figs. 8-10 (not figs. 6, 7) (not Operculina catenula Cush- 
man and Jarvis, 1932). 

Miscellanea dickersoni Cole, 1944, Florida Geol. Survey, Bull. 26, pp. 
38, a9, epl.21) figs: 9) Ti s(not figs, 8! 10). 

Operculina (Sulcoperculina) cosdeni Applin and Jordan, 1945, Jour, 
Paleont., vol. 19, No. 2, pp. 140, 141, pl. 20, figs. 2a-e. 


Genus ROTALIA Lamarck, 1804 

Davies (1932-33) re-examined the type species, Rotalia tro- 
chiciformis Lamarck, upon which the genus Rotalia is based. 
In a clearly worded and well-illustrated article the features of 
this genus were discussed as they occur in the types. In this 
same article Davies (1932-33, p. 406) erected the genus Lock- 
hartia. A brief comparative table of the major differences be- 
tween otalia and Lockhartia follows : 


Lockhartia Rotalia 
Tubulated Coarsely tubulated 
Umbilical pillars continuous Pillars short, irregular, and limited 


generally to the level of their own 
respective whorls 


Umbilical region not invaded by Umbilical region deeply invaded. by 
lower chamber wall lower chamber wall 


No secondary chambers developed Secondary chambers present 
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Until Cole (1942) described Lockhartia bermudezi from Cuba, 
this genus had been known only from the Paleocene and lower 
Icocene of India and Somaliland. Recently, Applin and Jordan 
(1945, pp. 143, 144) referred certain small specimens from a 
deep well in Florida to this genus. 

Through the Florida Geological Survey the sample at 1067 
feet in the Dundee Petroleum Company, Bushnell well 1, located 
in Sumter County, Florida, was sent to the writer, This sam- 
ple represents the type locality of Lockhartia cushmani Applin 
and Jordan. The preparation of this form filed by Applin and 
Jordan was sent at the same time so that the specimens recov- 
ered from the sample could be compared with specimens identi- 
fied by the authors of this species. 

A cursory examination of these specimens indicated that they 
should not be referred to Lockhartia and an examination of the 
type description indicated that many of the details of this inter- 
esting form had been overlooked. A series of thin sections were 
made. There follows a description of the external and internal 
features of these specimens. 

Rotalia cushmani (Applin and Jordan) Cole Plate 5, figs. 2-8 

Lockhartia cushmani Applin and Jordan, 1945, Jour. Paleont., vol. 19, 

No. 2, pp. 143-144, pl. 21, figs. 5a, b. 

Test biconvex to nearly planoconvex, the ventral side with the 
greatest convexity; dorsally, there is a slightly raised and thick- 
ened spiral suture and between the coils of this suture the shell 
wall is coarsely punctate; radial sutures marking the walls of 
the chambers are present in the apical area as raised ridges of 
clear shell material, but near the periphery of the test the radial 
sutures do not develop; the apical area is covered virtually with 
clear shell material of the spiral and radial sutures; beyond this 
area the coarsely punctate wall of the dorsal side appears as a 
slowly widening spiral band between the spiral suture; ventrally, 
the umbilical area is pronounced and contains an anastomosing 
mass of solid shell material which represents the fused outer ends 
of the internal pillars; beyond this area there is a series of deep- 
ly impressed, radial marginal furrows which extend to the per- 
iphery of the test; the chamber walls between the marginal fur- 
rows are punctate, but less coarsely so than the dorsal side. 
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The embryonic apparatus is bilocular and is situated at the 
dorsal apex of the test just under the thick dorsal wall. The 
embryonic chambers have an internal diameter across both 
chambers at right angles to the dividing partition of about 90 up. 
The partition dividing the two chambers is nearly straight. 

A transverse section below that which exposes the embryonic 
apparatus shows the initial ends of the pillars at the center of the 
test beyond which occurs the series of chambers of the outer 
coils. A transverse section of this type made from a specimen 
with a diameter of 1.7 mm. has approximately 3 coils with 19 
chambers in the final volution. The chamber walls are very 
slightly and evenly curved with the convex side toward the aper- 
tural end, At their proximal ends some of the chamber walls 
are slightly thickened and bent sharply backwards toward the 
initial portion of the test. In this type of chamber wall there is 
a passage with a diameter of about 30 w between the end of the 
chamber wall and the adjacent spiral wall. These passages rep- 
resent the principal apertures of the test. 

A transverse section about halfway down the ventral portion 
of the test has the central area occupied by the pillars. These 
are arranged in the form of a spiral. Most of the pillars have 
truncated outer ends and bluntly rounded inner ends as observed 
in plan view. The initial pillars of this spiral differ in that they 
are fused into a Y-shaped mass, the arms of which point out- 
ward, From this spiral of pillars the outer whorl is generated. 
In this outer whorl secondary chambers are formed near the per- 
iphery by the bifurcation of the primary chamber walls as they 
approach the periphery. 

A transverse section which cuts the test almost at the ventral 
apex shows a fused and an anastomosing set of pillars in the 
central portion surrounded by a coil of primary chambers which 
in turn have incorporated at their outer edge secondary cham- 
bers similar to those described above. 

The essential measurements of four axial sections follow: 


PSECU CMD irae rpensssthsncctentterccesnperrstordticteete ] iL 3 4 
DIAMEtCT. sae pate en trae 1.7 mm. 1.4 mm. 1.66 mm. 1.78 mm. 
Height Re nee ae 1.02 mm. 0.84 mm. 0.92 mm. 0.98 mm. 
Umbilical diameter oi... 1.24 mm. 0.8 mm. 0.9 mm. 0.8 mm, 
Number of pillars 2k cepncstsinccrys 9 6 8 6 


Surface diameter of pillars... 120 uw 60-100 w 100-140 pw 80-140 pw 
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In these axial sections the dorsal wall is thick» and coarsely 
perforate, whereas the ventral wall of the test is thin and finely 
perforate. The pillars do not penetrate to the embryonic ap- 
paratus but end normally some distance below. ‘The pillars may 
extend continuously through several whorls, or they may be re- 
stricted to one whorl. Certain of the pillars are free, but more 
commonly they fuse with each other, 

The radial furrow which forms a pronounced feature of the 
ventral surface of the test is formed by a bending of the floors 
of the chambers. Looplike structures of shell material observed 
in certain axial sections are thought to represent the walls of the 
secondary chambers which were described from the transverse 
sections. 

In one axial section the orientation was such that the embry- 
onic chambers were well exposed. These chambers lie immedi- 
ately below the thick, porous, dorsal wall, and it appears as if 
the upper wall of the embryonic chambers were a portion of the 
dorsal wall of the test. These chambers have an internal length 
of 120 » and an internal height at the highest portion of 80 up. 
The lower wall of these chambers is relatively thick, about 20 p 
thick, and perforate. The wall between the two chambers is 
thinner and nearly straight. 

The ends of the curved floors of the chambers penetrate the 
dorsal wall in such a manner that their ends project slightly 
above the upper surface of the dorsal wall of the test. It is 
these projecting ends which form the spiral suture observed on 
the dorsal side of the test. These curved floors are composed of 
dense material so that they contrast with the coarsely perforate 
dorsal wall. 

The foregoing description demonstrates that Lockhartia cush- 
mani represents a Rotalia. Text figure I is a reproduction of 
the drawings which Davies gave to illustrate the principal fea- 
tures in the axial sections of Lockhartia and Rotalia. For com- 
parison a sketch of the essential features of Rotalia cushmani 1s 
given. 

In the type description Applin and Jordan stated: “Vertical 
sections show pillars extending both dorsally and ventrally from 
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ROTALIA. 


LOCKHARTIA. 


ee St 


Text figure 1. The left hand figure represents a diagrammatic sketch 
of the imternal strueture of Lockhartia; the central figure represents a 
diagrammatic sketch of the internal structure of Rotalia (both after 
Davies); the right hand figure represents a camera lucida sketch of Ko- 
talia cushmani. 


initial chambers, those on ventral side long, thick, separating 
widely as they approached exterior; those on dorsal side short, 
thin, compactly grouped, spreading slightly as they near surface 
of the test.” 

Examination of figures 2, 3, 4, Plate 5, will show that this 
description is entirely in error. The supposed dorsal pillars 
are the coarsely perforated wall of the dorsal side of the test. 
Nor do the ventral pillars penetrate to the embryonic chambers. 
However, it is not necessary to dwell on this as the figures dem- 
onstrate the true characters readily. 

Genus TURBINULINA Risso, 1826 
Les Turbinulines d’Orbigny, 1826 

Genotype hereby designated, T. italica (d’Orbigny) Nautilus beccarii 
Linné (fide Parker and Jones, 1871). 

Davies (1932-33, p. 412) has written: “Before beccaru (or 
any other species can be treated as even inclusive among the 
Rotalia (s. str.), it must be shown to be generically identifiable 
with R. trochidiformis. If not so identifiable, it must be referred 
to some other genus; perhaps beccarii itself should be returned 
to D’Orbigny’s genus Turbinulina of which D’Orbigny quoted 
it as a leading type.” 

In the course of this investigation several thin sections of R. 
beccarii and R. mexicana, variety mecatepecensis were made. 
These forms exhibit similar arrangements and _ structures, but 
these are different from those of R. trochidiformis and R. cush- 


mani. 
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In R. beccaru and the related Mexican specimens the umbilicus 
is filled either with a solid pillar or a series of fused pillars. More- 
over, such umbilical plugs extend inward to the embryonic ap- 
paratus. 

Barker and Grimsdale (1937, p. 1607) have observed and pub- 
lished illustrations of extremely small subsidiary chambers which 
are incompletely septate and occur near the periphery of the 
test at the distal ends of radial septa in Rotalia mexicana, var- 
iety mecatepecensis. One of the sections in the present collec- 
tion shows the same feature. So far as it was possible to ascer- 
tain specimens of beccari do not possess these subsidiary cham- 
bers. The secondary chambers of FR. trochidiformis and R. 
cushmani are large. 

It would appear, therefore, as if two distinct types are placed 
at present in the genus Rotalia, namely, the trochidiformis group 
with numerous, discontinuous pillars which occupy a large por- 
tion of the ventral surface of the test and in which the pillars do 
not reach inward to the embryonic chambers but which do have 
large supplementary chambers and, the beccarii group with a 
single or fused pillars which extend inward to the embryonic 
apparatus and only occupy a small portion of the ventral face. 
Moreover, in this group the supplementary chambers are small 
and insignificant. 

Therefore, it is proposed that the deccarzz group be placed in 
the genus Turbinulina. 


Turbinulina beccarii (Linné) Plate 3, figs. 1, 2; Plate 5, fig. 1 
For an excellent description of the external appearance of this 


species, see Cushman (1928, pp. 103-107). 
Turbinulina mexicana, variety mecatepecensis (Nuttall) 
Plate 38, figs. 3-5; Plate 4, fig. 3 

Rotalia meazicana Nuttall, variety mecatepecensis Nuttall, 1932, Jour. 
Paleont., vol. 6, p. 26, pl. 4, figs. 11, 12. 

Rotalia mexicana, variety mecatepecensis Barker and Grimsdale, 1937, 
Ann. and Mag. Nat. Hist., vol. 19, ser. 10, p. 167, pl. 7, fig. 7; pl. 9, 
figs. 7-9. 

The first reference above gives the external features of this 

species, and the second reference gives splendid illustrations of 


thin sections of this form, 


20 BULLETIN 126 244 


LITERATURE CITED 


Applin, E. R., and Jordan, L. 
1945. Diagnostic #oramimijera from subsurjace formations im Florida. 
Jour. Paieont., vol. 19, No. 4, pp. 129-148, pls. 18-21. 
Barker, K. Wrigit, and Grimsdaie, thomas Ir’. 
1ly3/. stuwaies of Mexican jossil Loranwnifera. Ann. and Mag. Nat. Hist., 
ser. lu, vol. 1Y, pp. 161-178, pis. 5-9. 
Caudri, C. M. bramine 
ly44. Lhe iarger Loraminijera from San Juan de los Morros State of 
(ruarico, venezuela. Bull. Amer. Paleont., vol. 28, No. 114, pp. 355- 
4u4, pis. 1-d. 
Coie, W. »svorrs 
1944. Locxnartia in Cuba. Jour. Paleont., vol. 16, No. 5, pp. 640-642, 
pl. 92. 
Cusiiman, Joseph A. 
1928. On sovmia beccarii (Linné). Contrib. Cushman Lab. Foram. Res., 
vol. 4 pt. 4, pp. 103-107, pl. Lo. 


1940. woraminisera. Their classification and economic use. Harvard Univ. 

Press, Campriage, Mass. 
, and Jarvis, P. W. 

1932. Upper vLreiaceous Loraminijera jrom Trinidad. U. S. Nat. Mus. 

Proc., vol. 80, art. 14, pp. 1-603 pls. 1-16. 
Davies, L. M. 

1932-53. “Lhe genera Diciyoconoides Nuttall, Lockhartia nov., and Ko- 
ialia Lamarck; Lhe type species, generic dijfereices, and funda- 
mentai distinettion jrom ine Liciyocowus group of forms. ‘trans. hoy. 
boc. Hdinburgn, vol. 57, pt. 2, No. 13, pp. 397-428, pls. 1-4. 

, and Pinfold, E. S. 

1937. The Hocene beds of the Punjab Salt Range. Pal. Indica, vol. 26, 

Mem., No. 1, pp. 1-79, 7 pls. 
Ellis, A. D., Jr. 
1939. Significant Foraminifera from the Chickasawhay beds of Wayne 
County, Mississippi. Jour. Paleont., vol. 13, No. 4, pp. 423, 424, pl. 48. 
Glaessner, Martin F. 
1945. Principles of micropaleontogy. Oxford Univ. Press, London. 
Hanzawa, S. 

1937. Notes on some interesting Cretaceous and Tertiary Foraminifera 
from the West Indies. Jour. Paleont., vol. 11, No. 4, pp. 110-117, 
pls. 20, 21. 

Hofker, J. 
1927. Foraminifera of the Siboga Expedition, IV. Leiden. 
Nuttall, W. L. F. 

lose. Lower Oligocene Foraminifera from Mewico. Jour. Paleont., vol. 

6, No. 1, pp. 3-35, pls. 1-9. 
Paimer, D. K. 

1934. Some large fossil Foraminifera from Cuba. Mem. Soe. Cubana 

Hist. Nat., vol. 8, No. 4, pp. 235-264, pls. 12-16. 
Thalmann, Hans E. 

1938. Mitteilungen uber Foraminifera IV. Ecologe geol. Helvetix, vol. 

31, pp. 327-332. 


a 


245 FORAMINIFERAL STRUCTURES: COLE 21 


Thiadens, A. A. 
1937. Cretaceous and Tertiary Foraminifera from southern Santa Clara 
Province, Cuba. Jour. Paleont., vol. 11, No. 2, pp. 91-109, pls. 15-19. 
Vaughan, T. Wayland 
1945. Part I.—American Paleocene and Eocene larger Foraminifera. 
Geol. Soc. Amer., Mem. 9, pp. 1-175, plss 1-46. 
, and Cole, W. Storrs 
1941. Preliminary report on the Cretaceous and Tertiary larger Fora- 
minifera of Trinidad, British West Indies. Geol. Soc. Amer., Sp. Paper 
30, pp. 1-37, pls. 1-46. 
Voorwijk, G. H. 
1937. Foraminifera from the Upper Cretaceous of Habana, Konin. Akad. 
van Wetensch. Amsterdam, Proe., vol. 40, No. 2, pp. 190-198, pl. 3. 


PLATES 


PEARE 1-(21) 


Figure 
1-18. 


Figs. 1, 4, 6, 7, 14-16, of specimens from the J. 8. Cosden, Lawson well 
1 (W-901); 1, 4, 7, 14-16, at a depth of 2550-2560 feet; 6, at a depth of 
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EXPLANATION OF PLATE 1 (21) 


Page 


Miscellanea dickersoni (D. K. Palmer), and varieties 
1, 4, 6, 7, 14, 15, represent transverse sections of specimens 


of the species cosdeni of Applin and Jordan; 8, repre- 
sents a topotype of the specimens named vermunti by 
Thiadens; 10-13. represent topotypes of the species called 
dickersoni by Mrs. D. K. Palmer; 2, 3, 5, 9, represent 
transverse sections which the writer identified as ver- 
munti; 16, represents a median section of the forms called 
cosdeni; 17, represents a median section of vermunti; 
18, represents a median section of a topotype of dicker- 
soni. 


2490-2500 feet. 


Figs. 2, 3, 5, 9, 17, of specimens from approximately one km. west of 


14 


Central San Antonio on the railroad to Central Hershey, Habana Province, 
Cuba, (Palmer station 1214); collection of W. S. Cole. 


Fig. 8, of a specimen from station L 128 (map A), Santa Clara Province, 


Cuba, (see Jour. Paleont., vol. 11, No. 2, p. 91, 1937) ;, No. 20323, collee- 
tion of the Paleontological Research Institution. 
Figs. 10-13, 18 of specimens from one km. west of Banos de Ciego Mon- 
tero, Santa Clara Province, Cuba, (Palmer station 1120); 10, collection 
of W. 8S. Cole; 11-13,.18, Nos. 20324-26, collection of the Paleontological 
Research Institution. 
All figures, X38, except figure 13, 180 


Pu. 21, Vou. 31 Buu. AMER. PALEONT. No. 126, Pu. 1 


PEATE 2.(22) 
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EXPLANATION OF PLATE 2 (22 


Figure Page 


1-9. Miscellanea dickersoni (D. K. Palmer), and varieties —... ___ 14 
1-3, 8, 9, represent median sections of specimens from 
Florida named cosdeni; 4-7, represent specimens from 
Cuba, identified by the writer as vermunti; 9, is the en- 
largement of a portion of figure 3 to illustrate the canal 
in the radial chamber walls, the nature of the spiral wall 
and the marginal pectinations. 


Figs. 1-3, 8, 9, of specimens from the J. S. Cosden, Lawson well 1 
(W-901); 1, 8, at a depth of 2490-2500 feet; 2, 3, 9, at a depth of 2550- 
2560 feet. 

Figs. 4-7, of specimens from approximately one km. west of Central 
San Antonio on the railroad to Central Hershey, Habana Provinee, 
Cuba, (Palmer station 1214); collection of W. 8. Cole. 

All figures, X38, except figure 9, 180 


Pu. 22, Vou. 31 Buu. AMER. PALEONT. No. 126, Pu. 2 
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EXPLANATION OF PLATE 3 (28) 


Figure Page 

1,2. Turbinulina beccarii (Linné) ~~ Seah Be eid ae 2 
1, axial section ; 2, transverse section. 

3-5. Turbinulina mexicana, variety mecatepecensis (Nuttall) 19 
3, 5, transverse sections; 4, axial section. 

6-10. Miscellanea dickersoni (D. K. Palmer), and varieties —......... 14 


7, transverse section of a specimen in which the umbonal 
pillar on the right side is formed by the fusion of sey- 
eral small pillars; 8, transverse section of a specimen 
which is apparently devoid of umbonal pillars; 9, lower 
portion of the specimen illustrated as fig. 6, Plate 1, en- 
larged to show the development of radial structures in 
the marginal cord; compare this feature with that of 
Miscellanea bermudezi (D. K. Palmer), fig. 11 of this 
plate; 10, upper portion of the specimen illustrated as 
fig. 4, Plate 1, enlarged to show the spiral groove which 
results with the destruction of the radial structures from 
the marginal cord; 6, 7, 9, 10, represent specimens called 
cosdeni; 8, represents a specimen of vermunti. 

11.. Miscellanea bermudezi.(D. K: Palmer). ee 12 

Portion of a transverse section to show the structure of the 
wall and the marginal cord. 


Figs. 1, 2, of specimens from shore sand at Bregaugon, Hijeres, south- 
ern France; collection of W. S. Cole. 

Figs. 3-5, of specimens from a quarry on the Huasteca Petroleum Com- 
pany’s golf course, Tampico, Mexico; collection of W. 8. Cole. 

Figs. 6, 7, 9, 10, of specimens from the J. 8. Cosden, Lawson well 1 
(W-901); 6, 7, 9, at a depth of 2490-2500 feet; 10, at a depth of 2550- 
2560 feet. 

Fig. 8, of a specimen from approximately one km. west of Central San 
Antonio on the railroad to Central Hershey, Habana Province, Cuba, 
(Palmer station 1214); collection of W. 8S. Cole. 

Fig. 11, of a specimen from one km. southwest of Madruga, Habana ~ 
Province, Cuba, (Palmer station 832) ; collection of W. S. Cole. 

Figures 1-8; 11 38; figures 9-10, «180 


Pu. 23, VOL. 31 Buu. AMER. PALEONT. No. 126, Pu. 3 


l= + 


=e ve 


rae th 


Me in 


a : 


ou 
mA 


4 : Pay! : qt 
ve +; ath a aa “ 
ae ‘ vf vi 
\ 
| i? * 
f an : 
4 1 im 
7) yp by \ 
e Pe 
' ; "i 
ve ' 
- fa 
a : 
§ 
t 
‘ 1 
« 
. 
i 
. 
. 
Hy, 
Lia 
. 
uf 
2 
i 
¢ fi 
j 
° 
wre 1 
t ia 
‘ y bi 
' v in J 
, a Vins 
4 Leah Ya | j 
hue 
“ae | 
sa , 
: : 
J ] 
R bd i tal 
‘ Vers! i 
if, Mig y ae , 
BY alas ; 
Rey P 
ny \ fi 
4 Tieror 
Al rn ¥! 
1s. re 
"AWE 7 
hh 
i r 
i. 2 ! 
, 
a i) Ree 


ies yy 7 sf 4 


" 


28 


Figure 


1, 2, 4-8, 12. 


1, 


3. 


9, 10, 11, 18. 
9, 
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EXPLANATION OF PLATE 4 (24) 


Nonion nassauensis (Applin and Jordan) —— SE 3 
4-6, transverse sections; 2, 7, 8, median sections; 2, 8, 
sections pass through the center of the test; 7, section cut 
about halfway between the central plane of the test and 

the umbilical surface; 12, enlargement of a portion of fig. 

4 to illustrate the double nature of the outer wall. 
Turbinulina mexicana, variety mecatepecensis (Nuttall) 19 
Axial section to illustrate the deeply penetrating, solid 
umbilical pillar. 

Elphidium “rota WlVig.¢ <6 2-025 ee ee 5 
10, transverse sections; 11, median section; 13, enlarge- 
ment of the upper portion of figure 10; note the similar- 
ity of structures in this figure to those in fig. 12. 


Figs. 1, 2, 4-8, 12, of specimens from the Hilliard Turpentine Company 
well 1 (W-336) at a depth of 2015-2025 feet. 

Figs. 3, 9-11, 13, of specimens from a quarry on the Huasteca Petroleum 
Company’s golf course, Tampico, Mexico; collection of W. 8S, Cole, 

Figures 1-11, 38; figures 12, 13, K180 
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EXPLANATION OF PLATE 5 (25) 
Figure Page 


ieLurbinalina Jbeccarit AGiinn 6G) \ See tee eee ee 19 
Axial section to illustrate a deeply penetrating umbilical 
pillar; note the crescentshaped apertures. 
2-8. Rotalia cushmani (Applin and! Jordan) —2.20. 15 
2-4, axial sections; 5, transverse section made at a plane 
about halfway down the ventral surface; 6, transverse 
section at the juncture of the ventral and dorsal sur- 
faces of the test; 7, transverse section near the ventral 
apex of the test; 8, transverse section near the dorsal 
apex of the test to illustrate the embryonic chambers, 
initial coils and the coarse pores of the dorsal wall. 


Fig. 1, of a specimen from shore sand at Bregaugon, Hijeres, southern 
France; collection of W. 8S. Cole. 

Figs. 2-8, of specimens from the Dundee Petroleum Company well (W-3) 
at a depth of 1067 feet. 

All figures, 38 


Pu. 25, Vou. 31 BuuLu. AMER. PALEONT. No. 126, Pu. 


Paleor 


Peau, Paleontological F Research. Institation | 
) 0126 Kelvin i hace, NY i 


“* 
Way \ 7 


[ 


y \ 
Meo 
Uy 


DEC -8 1947 


BULLETINS 


AMERICAN 
PALEONTOLOGY 


VOL. XXX 


x Uist ued 


—_—_——— 


NUMBER 27 


1947 


Paleontological Research Institution 
Ithaca, New York, U. S. A. 


PON SRT NAA DS 
ea ae {as 


. 
i 


“ feolcg 9G 

oy =F iy, 

BULLETINS 
OF 


AMERICAN PALEONTOLOGY 


Vol. 31 


No. 127 


NEW MOLLUSCA FROM THE PLEISTOCENE OF 
SAN PEDRO, CALIFORNIA—III 
By 
S. STILLMAN BERRY 


Redlands, California 


Noventber 14, 1947 


PALEONTULOGICAL KESEARCH INSTITI TION 
ITHaca, New YGRK 
USS aAE 


NEW) MOLEUSCA -FROM THE” PLEISTOCENE OF 
SAN PEDRO, CALIFORNIA—IT 


By 


7 


S. STILLMAN BERRY 


Redlands, California 


This is the third (the first appeared as No. g4A and the sec- 
ond as No, 1o1 of these Bulletins—Berry, 1940, 1941) of a series 
of papers incidental to my study of certain Pleistocene and upper 
Pliocene biotas of southern California. Diagnoses of two mol- 
luscan genera and seven species of much interest, believed hither- 
to undescribed, are herein submitted in the hope of their critical 
consideration by other students prior to the appearance of the 
final reports. One new species, with its new genus, is a minute 
pelecypod with a curious hinge, and one is a Nucula, all the rest 
being gastropods. Of the latter, one is a turrid, one an excessive- 
ly minute species and genus of problematic rissoid affinity, and 
the remainder are ctenobranchs. The occurrence in the Lomita 
and related formations of two new species of Puncturella and a 
beautiful new Scissurella is noteworthy. 

For the present I continue a tentative classification of the 
Hilltop Quarry and other “Lomita” exposures as lowermost 
Pleistocene, and the undeniably nearly related, although as sure- 
ly not identical, “Bath-house” exposure of the Santa Barbara 
formation as uppermost Pliocene. This may the better be for- 
given since far abler and more experienced stratigraphers than 
I can claim to be are far from agreement as to the precise age 
of these formations, some workers placing both of them above, 
others below the line of demarcation between the Pliocene and 
Pleistocene. In its finality I believe that the decision regarding 
this line in marine formations throughout our area must large- 
ly be determined upon faunistic grounds, and in this decision 
the extraordinarily representative fauna of Hilltop Quarry, which 
is nearly or quite the largest thus far brought to light from a 
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single west American formation, must play a large if not a de- 
cisive part. I have not been able to revisit this wonderful spot 
for several years, and meanwhile I am told that its really tragic 
selection as the site of one of the government “projects” has for 
all practical purposes quite obliterated it. However, from such 
quarryings as | was able to obtain and sift while it remained open, 
the number of molluscan species now segregated is approaching 
350, that of species of other major phyla some 100 or more, rang- 
ing from a specifically determined alga to a mammal. 

I am as usual indebted to various friends who at times have 
rendered assistance in the collection of material and who will be 
mentioned accordingly in proper sequence, as well as to Prof. 
G. D. Harris, and to Katherine V. W. Palmer ‘and Axel A. 
Olsson of the Paleontological Research Institution for the 
photographs used in the plates. 


Nucula (Ennucula) microsperma, new species Plate 2, figs. 1-4 


Diagnosis.——Shell minute, much resembling a small seed in 
size, shape, and appearance; moderately plump, subtruncate be- 
hind; profile obliquely ovate-trigonal; anterio-dorsal slope long, 
gently arcuately sloping above the hinge plate to the somewhat 
produced yet rounded anterior angle; posterior slope sharply 
declivous, weakly arcuate, subangular to obtusely angular at 
the posterio-ventral bend; ventral margin well curved; axial 
view ovate-cordiform ; lunule and escutcheon indistinctly delimit- 
ed and therefore difficult to make out clearly, although there is 
some indication that both are present. Nepionic shell small, 
smooth, but distinct, forming a rather prominent calyculation of 
the beaks; adult shell very finely, closely, and often rather ob- 
scurely concentrically ribbed, the ribs usually not much stronger 
than striz. Anterior hinge plate long, with five or six fairly well- 
developed, dorsally truncate teeth, besides one or two possible 
rudiments of teeth at either end; posterior plate short, with only 
three to four well-developed teeth and sometimes a rudiment, or 
what appears to be such, in the angle adjacent to the chondro- 
phore. Chonerophore small to moderately large, concave, round- 
ed, rather like a half-opened fan in shape. Posterior muscle scar 
small and narrow vertically; anterior scar much larger and 
wider. Margin smooth within, narrowly beveled in perfect 
shells. 
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Measurements of holotype.—Max. long., 1.85; alt., 1.48; diam., 
0.52 mm.; of paratype, max. long., 1.70; alt. 1.41; diam. (both 
valves), 0.96 mm. 

Holotype.—Cat. No. 7850, Stanford University Paleontology 
Type Collection, 

Paratypes—Cat. No. 12040, Berry Collection; others to be de- 
posited in the collections of Emery P, Chace, the Paleontological 
Kesearch Institution, San Diego Museum of Natural History, 
and United States National Museum. 

Type locality—Lomita formation (lower Pleistocene), near 
2d and Pacific streets, San Pedro, California; E. P, Chace and 
S. S. Berry, 1944-5. 

<ldditional locality.—Santa Barbara formation (upper Plio- 
cene) of Bath-house Cliff, Santa” Barbara, California’; S. °S. 
erry, 30 Jan., 1941. 

Remarks.—When first encountered this inconspicuous little 
nuculid was thought to be the fry of some larger species, but the 
gradual amassing of more material, its remarkable uniformity, 
and the mature appearance of the shells when both valves adhere, 
lead me to the conclusion that they are probably fully grown and 
representative of a new minute species not closely related to any 
so far described from our coast. In addition to its minute pro- 
portions, the species is characterized by the relatively small num- 
ber of teeth which do not form a continuous series dorsad to the 
chondrophore, by the characteristic sculpturing, and by some 
minor peculiarities of contour. I have been unable to satisfy 
myself whether the small nodulelike elevations which sometimes 
are evident, one or two in number, at either end of the rows of 
teeth, are themselves true hinge teeth or merely inconsequential 
surface irregularities, but because of their position I have indi- 
cated them as denticles in-the drawing. In some of the more 
perfectly preserved shells the dentition is visible externally as 
squarish light areas alternating with dark interspaces. Often 
there is also evident a more or less sharp demarcation between 
the opaque milky white adolescent portion of the shell and the 
subsequent more translucent grayish portion (PI. 2, fig. 1). 
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I am placing the holotype in the Stanford University Collec- 
tion where it can be studied in connection with Dr. H. G. 
Schenck’s rich material in the family Nuculide, 

The specific name is derived from the Gr. micros, small, + 
sperma, seed, and refers to the general appearance of the shell. 


Genus ADONTORHINA, new genus 

Generitype.°—Adontorhina cyclia, new species. 

Diagnosis.—Shell thin, inflated, of simple orbiculoid outline, 
with anteriorly curved beaks; in general recalling Cryptodon, 
but edentulous, the hinge comprising two granulated or ridged 
plates, the one immediately anterior to the beak, the other con- 
siderably posterior, these being connected by a sharp, narrow 
ridge, which continues smoothly from the posterior plate, but 
overlies the posterior terminus of the anterior plate ; pallial line 
simple. 

The name is derived from the Gr. prefix a-, without, +dous, 
tooth, +rhine, rasp, file, and has reference to the peculiar rough- 
ened hinge plate. 

For the present this odd little bivalve is tentatively referred 
to the family Thyasiride. 


Adontorhina cyclia, new species Plateed, aiessell—2 

Diagnosis —Shell small, thin, fragile, nearly orbicular, but 
strongly beaked and tending to become subpyriform in a few very 
large or aged examples; sculpture wanting except for the num- 
erous sharp crowded silky growth lines; beaks low, but conspicu- 
ous and strongly curved forward; region in front of beaks a lit- 
tle flattened or hollowed, but I make out no distinct lunule or 
escutcheon. Hinge totally edentulous, but not simple, and show- 
ing the following peculiarities of structure: immediately below 
the beaks a narrow flattish ridge, which here forms the margin 
of the shell, extends back into a flattened roughened or coarsely 


“In our correspondence with the author he makes the following’ state- 
ment, ‘‘ genotype in the sense of the type species of a genus is etymologic- 
ally incorrect, as the stem of genus in this meaning of the word is gener- 
hence genera, generic, subgeneric, generically, generification, ete. I feel 
it only a question of time before generitype gains general acceptance. 
(See Science, 99:320, 21. 1V.1944).’’ The editors assume no responsibility 
for modifying the usual orthography.—Eds. 


bas | 
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granular linear expansion overhanging the posterior adductor 
scar, back of it becoming narrower, and then fading away just 
above the posterior angle; immediately under the beak and under 
the anterior end of the sharp ridge rises an inversely arcuate, 
thickened, flattened, overhanging ridge or shelf, the face of which 
is minutely but crudely radiately corrugated or roughened after 
no very regular pattern, and which passes more or less smoothly 
into the simple shell margin at about the anterio-dorsal angle, 
the latter being fairly distinctly marked. 

Measurements of holotype-——Long., 2.7; alt., 2.7. mm.; of 
largest. paratype, long., 2.9; alt., 3.1 mm. 

Holotype.—Cat. No. 10404, Berry Collection. 

Paratypes.—Cat. No. 10405, Berry Collection; others to be 
deposited in the collections of the Paleontological Research In- 
stitution, Stanford University, United States National Museum, 
California Institute of Technology, San Diego Museum of Na- 
tural History, and the private collection of Emery P. Chace. 

Type locality—Lower Pleistocene. “Hilltop Quarry,” San 
Pedro, California; S. S. Berry, 1933-5. 

Remarks.—This unimpressive little shell has been puzzling 
me ever since its discovery, but despite the most prolonged in- 
Guiry, I have been unable to find any described genus or species 
to which it can be referred with any degree of satisfaction. — It 
occurs in association with a Thyasira (aff. barbarensis Dall) and 
slxinopsis serricata (Carpenter, 1864) and appears quite sim- 
ilar to immature shells of the latter until put under the micro- 
scope, when the lack of a cardinal tooth and other characteristic 
differences in the hinge, as well as the different formation of the 
lunular region become at once clearly apparent. From the Thy- 
asira it is distinguished by its lack of a posterior plication and 
the strange roughened hinge plates. 

Although before me at present only as a fossil, I think we can 
safely anticipate the occurrence of this or some very closely re- 
lated form somewhere in the living fauna. Indeed it may quite 
possibly have already been taken, but overlooked in collections 
by reason of the superficial similarity to Aximopsis. 

The specific name chosen is from the Gr. kvklios, circular, and 
refers to the shape of the shell, 
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Actwon (Microglyphis) schencki Berry Plate 2, fig. 6 
Berry, 1941, p. 3: 


Antiplanes macfarlandi, new species Pilate: lasers 


Diagnosis.—Shell of moderate size, elongately conic-fusiform, 
the tall, evenly conic, straight-sided spire terminating in a smooth, 
obtusely rounded, mammillate nepionic shell; whorls about nine, 
weakly concave between the low, rounded, shoulderlike spiral 
ribs, which bound the whorls posteriorly but are not quite sutural 
anteriorly ; additional spirals make a rather wide and strong peri- 
pheral rib, often partially visible on the spire above the suture 
and separated from the second major spiral by a narrow smooth- 
lv excavated channel, and by a still narrower channel from a 
fourth strong spiral just anterior to it, beyond which on the base 
occur about 10 to 12 minor threads of varying strength, these 
basal threads in large part obsolete in some specimens and in all 
of them tending to disappear near the canal; seven or eight 
spiral grooves also evident on the second major spiral and be- 
tween it and the posterior suture, but these too are dim on some 
shells and tend to fade out entirely on the body whorl; axial 
sculpture wanting except for the lines of growth, which, though 
varying and irregular, are sometimes extremely strong and in 
the fasciolar area are deeply and conspicuously sulcate; suture 
somewhat sunken and narrowly channeled, but frequently ap- 
plied so closely under the anterior major spiral as to give the 
effect of strong deep channeling, in which the true sutural chan- 
nel appears merely as a narrow deepening of the excavation. 
Aperture moderately elongate-pyriform, about 40% of the height 
of the shell; outer lip probably quite thin and fragile as it 1s 
almost always so broken away that the form of the deep and 
ample anal sulcus can only be inferred from the curving sweep 
of the growth lines; inner lip sloping steeply into the smooth, 
nearly straight columella which recurves at the canal, the whole 
callus strongly appressed and bounded in front by a narrow 
sharply erose sulcus; canal short, open, slightly recurved. 

Measurements of holotype—Alt., 18.8; maj. diam., 7.0; alt. 
aperture, ca. 7.5; diam. aperture, ca. 3.3 mm. 

Holotype.—Cat. No. 11,885, Berry Collection. 

Paratypes.—Cat. 11,249, Berry Collection; others to be de- 
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posited in the collections of the Paleontological Research Institu- 
tion, United States National Museum, and Stanford University. 

Type locality—Lower Pleistocene—‘“Hilltop Quarry” (pit in 
quarry floor), San Pedro, California; to shells collected, main- 
ly by S. S. Berry, 1933-5. 

Remarks.—This attractive and interesting species consider- 
ably suggests «1. hyperia Dall (1919:35, pl. 9, fig. 6) but in mak- 
ing comparison with Dall’s description one especially notes, 1) 
the channeled suture of the present species, 2) its flattened to 
concave whorls, due to the double shouldering, 3) the deep anal 
sulcus, 4) the more copious spiral threading on the base, and 
5) the sharply erose sulcus bounding the inner lip. If the holo- 
type of hyperia is a mature shell there would also appear to be 
material size differences. 

The species is named for Dr. Frank Mace MacFarland of 
Stanford University, revered teacher and competent specialist 
on our western nudibranchiate Mollusca, comprising a field oc- 
cupied so long by himself and Mrs. MacFarland as to have be- 
come almost purely a personal family domain. 


Genus MISTOSTIGMA, new genus 


Generitype—Mistostigma punctulum, new species. 


Diagnosis.—An excessively minute marine gastropod with the 
shell few  whorled, amnicoloid in form, moderately con- 
ic, minutely but distinctly umbilicate, with fine spiral sculpture ; 
Suture distinct, sometimes channeled; lip simple. 

Remarks.—It is difficult to be sure of the family connections 
of this wee snail, for although its characters seem in all con- 
science altogether distinct enough for the genus itself, they are 
all rather curiously indeterminate when wider relationships are 
sought. There is some suggestion of Rissoella, perhaps some 
also of Cingula; very superficially, no doubt, the resemblance 
seems even closer to such fresh-water hydrobioids as Evamnicola. 
Accordingly not so many years ago there might have been little 
question against placing this genus outright in the Rissoide, but 
now, in view of the rather diverse affinities which have become 
increasingly indicated for genera formerly regarded as entirely 
rissoid, and in the necessarily complete absence of any knowl- 
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edge of the animal, placement of Mistostigma must for the time 
vest largely upon personal impressions and inclination, 

The name chosen is derived from the Gr. mistos, least, + 
stigma dot, and refers to the appearance of the shells to the naked 
eye. 

Mistostiema punctulum, new species Plate 2, fig. 5 

Diagnosis—Shell, minute, conic, amnicoliform, narrowly um- 
bilicate; whorls about four, sharply narrowly tabulately shoul- 
dered, either well rounded or bearing a more or less distinct 
obtuse peripheral carina, this carina usually most in evidence on 
the earlier whorls, though in many shells extending well down on 
the body whorl; suture usually very deep and often with almost 
a channeled effect on the later turns, this appearance being con- 
siderably emphasized in some of the more strongly carinate shells. 
Nuclear whorls marked by fine lines of growth, otherwise near- 
ly or quite smooth so far as has been detected ; later whorls, when 
unworn, very finely spirally striate. Aperture asymmetrically 
ovate; peritreme entire, the parietal portion touching the prev- 
ious whorl but briefly; outer lip simple; inner lip moderately 
reflected, partially covering the small open umbilicus; columella 
narrow, arcuate. 

Measurements of holotype—Alt., 1.41; max. diam., 0.96; alt. 
aperture, 0.59; diam. aperture, 0.51 mm. 

Holotype-—Cat. No. 11,980, Berry Collection. 

Paratypes.—Cat. No. 10,484, Berry Collection; others to be 
deposited in the collections of the Paleontological Research In- 
stitution, United States National Museum, Stanford University, 
California Institute of Technology, Pomona College, and the San 
Diego Museum of Natural History. 

Type locality—Upper Pliocene of Bath-house Cliff, Santa 
Barbara, California; S. S. Berry, 30 Jan. 1941. 

Additional localities —Lower Pleistocene (Lomita formation), 
near 2d and Pacific sts., San Pedro, California; E. P. Chace and 
S. S. Berry, 1944. “Hilltop Quarry,” San Pedro, California; S. S. 
Berry, 1934. 

Remarks.—I am at no small loss to estimate the relationships 
of this very tiny snail. At first I thought it might be a Cingula, 
but study of such species as have been available to me has not 
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encouraged retention of the idea. The general aspect is strong- 
ly reminiscent of an excessively small Bythinella which is, how- 
ever, nonmarine. By the same token comparison is suggested 
with “Paludestrina’ curta Arnold (1903 :305, pl. 8, fig. 2), but 
this has a very much larger shell besides considerable difference 
in shape, and is noncarinate. MM. punctulum is a common form 
at the type locality and becomes extremely abundant in the *“Lo- 
mita” beds near Second Street, San Pedro, but has been barely 
detected at Hilltop Quarry. Only its minute proportions have 
enabled it to escape detection so long. It is in fact one of the 
smallest marine spiral gastropods I know. It should be closely 
looked for in the living fauna. 

The specific name is the diminutive form of the L. punctum, 
“that which is pricked in,’ hence, a point, and has reference to 
the smallness of the shell and its tiny umbilicus. 


Puncturella punctocostata, new species Plate 1, figs. 7-9 


Diagnosis.—Shell minute, thin, semitranslucent, conic, strong- 
ly elevated; basal outline broadly ovate, the diameter about 80% 
of the length, not plane but in most examples distinctly arcuate 
axially; summit subcentral with the spire in a small tight coil 
just posterior to it; foramen large for size of shell; altitude about 
70% of length in most shells, although a senile shell having a 
vertical basal extension, as often seen in shells of the associated 
P. delosi Arnold, is taller than long; anterior slope moderately 
convex, longer than the nearly. straight posterior and_ lateral 
slopes. Surface of exterior roughened, with numerous fine, ra- 
ther irregular lines of growth and strengthened by about 16 
strong riblets radiating from the apex, with an occasional shorter 
intercalary appearing toward the margin; interspaces flattened, 
wider than the ribs, and marked, close to the ribs and paralleling 
them on each side, by a series of minute whitish punctations, 
with sometimes a few incompletely serial ones just inside the 
first series, while a few others appear without apparent regular- 
ity in the area between; margin elegantly crenated by the distal 
terminations of the radial ridges. Interior smooth, polished ; 
septum thin, simple, straight, inserted obliquely, and extending 
about one-third of the way to the margin in normal shells. 
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Measurements of holotype-—Long., 2.66; diam., 2.15; alt., 
1.85; length foramen, 0.81 mm.; of largest paratype, long., 4.44; 
diam., 4.443 alt., 5.92; length foramen, 2.00 mm. 

Holotype.—-No. 11,998, Berry Collection. 

Paratypes.—No. 12,001, Berry Collection; others to be de- 
posited in the collections of the Paleontological Research Insti- 
tution, United States National Muséum, Stanford University, 
Pomona College, and San Diego Museum of Natural History, 
as well as the private collections of Allyn G. Smith of Berkeley, 
and E. P. Chace of Lomita. 

Type locality.—Lower Pleistocene (Lomita formation), near 
2d and Pacific streets, San Pedro, California; E. P. Chace and 
Shoe Berry, 1944: 

Remarks.— With the possible exception of P. delost Arneid, 
this is the smallest species of the genus brought to light in our 
region and the only one which has been described as radially 
punctate, the nearest species so characterized being 7. eyerdami 
Dall (1924:133) from Drier Bay, Prince William Sound, Alaska. 
However, I also find that the most juvenile example in a small 
series of shells of P. cooperi Carpenter, collected by Willett off 
Forrester Is., SE. Alaska, is very clearly and copiously radially 
punctate, and it may well be that good immature material of 
other species would show that the structures concerned are 
much more prevalent in the genus than hitherto has been sup- 
posed. Returning to P. eyerdami, the sculpture here is described 
as of low relief, the margin practically entire, and between the 
delicate riblets ‘‘are numerous radiating rows of minute punc- 
tures,” so the present species is not only clearly separable but 
evidently not too closely similar. In some of the fossils the 
punctations are quite obscure, in fact on the largest one I can 
not make them out, but they are easily demonstrable where the 
shelly substance remains in good condition with no undue thick- 
ening, dissolution, or weathering, One wonders at the probable 
function of these punctations. They clearly have nothing to do 
with any pattern of ornamentation and appear only secondarily 
if at all concerned with the fundamental structure of the shell. 
suggesting nothing so much as the micraesthetes of chitons. If 
the parallel has any meaning, it suggests that they may in life 
have sheltered some sort of organ of special sense. As in the 
majority of examples of P. delosi, the aperture does not rest Hat 
but is more or less arcuate axially, as though the natural situs 
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of the animal is not a rock or other flat surface, but something 
consistently cylindrical such as a gorgonian stem or a large ech- 
inoid spine. 

I have detected P. punctocostata only at the type locality 
where it occurs in association with the far more abundant delosi 
Arnold’, an occasional cucullata (Gould), and the following spe- 
cies. At Hilltop Quarry I have never found either of the spe- 
cies now described, but both P. Celosi and P. cucullata are pres- 
ent there, with the addition of P. cooperi. Puncturella is much 
more abundantly represented in the “Lomita,” both by species 
and individuals, than in any other formation in the area known 
to me. 

The specific name is derived from the L. punctus, pricked in, 
+-costatus, ribbed, and has reference to the two noteworthy struc- 
tural features of the shell. 


Puncturella ralphi, new species Plate 1, figs. 4-6 

Diagnosis.—Shell minute, thin, conic, well elevated; basal out- 
line rounded ovate, the diameter a trifle more than 80% of the 
length; summit subcentral, the conspicuously spiral apex coiled 
just behind it, both the foramen and the coil large for the size 
of the shell; altitude about 62.5% of length; anterior slope mild- 
ly convex, longer than the posterior slope which is nearly 
straight ; lateral slopes slightly concave, causing the apex to ap- 
pear more produced in the anterior and especially in the pos- 
terior elevation than it does from the sides. Outer surface more 
or less granulose, showing fine concentric lines of growth and 
sculptured by about 25 narrow, low, well-separated, weakly 
granulose riblets radiating from the apex, with secondary and 
then tertiary lesser riblets appearing between these until the total 
number at the faintly crenulated margin may reach as many 
as 50. Interior smooth; septum large, simple, oblique, extending 

1P. caryophylla Dall (1914:63), deseribed with nearly unrecognizable 
brevity from the Recent offshore fauna in 40-50 fathoms, off San Diego, 
is suggestive of the prior delosi and, assuming the correct identification of 
a ‘‘dead shell’’ sent me as caryophylla by the National Museum (No. 10,- 
371, Berry Collection, from U. 8S. F. C. Sta. 4310, 71-75 fathoms, off Point 
Loma, California), I entertain not the least doubt that the two are 
conspecific. In fact the ‘‘Albatross’’ shell is so very similar in every 
particular, even to its texture, to the fossils, that unless there be shells 
in the National Museum collections offering intrinsie evidence of their 


“having been recently in a living state, I would not consider the possibility 
too remote of the dredged shells being disestablished fossils. 
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about a third of the way to the aperture, thin and nearly straight 
mesially, becoming thicker where it springs from the inner wall. 

Measurements of holotype.—Long., 3.55; diam., 2.96; alt., 
2:22; length of foramen, 0.89 mm. 

Holotype-—No. 11,999, Berry Collection. 

Paratypes.—No, 12,002, Berry Collection, 

Type locality.—Lower Pleistocene (Lomita formation), near 
2d and Pacific sts.; San Pedro, California; E. P. Chace and S. S. 
Berry, 1944. 

Remarks.—This trim and demure little Puncturella is lacking 


In very conspicuous peculiarities yet does not seem _ closely 
like any of the species hitherto described from the rocks or waters 
of the eastern Pacific. It somewhat suggests a more elevated 
and exceedingly minute P. major Dall (1891 :189), but the sep- 
tum is differently formed, and it seems more than doubtful that 
any very near affiliation exists between the two. P. cooperi Car- 
penter (1864:651) is perhaps more nearly allied, but is taller, 
narrower, more heavily and crudely sculptured, and consider- 
ably larger, If the few specimens seen are anywhere nearly 
mature this is one of our smallest species. It is dedicated to 
Dr. Ralph Arnold. 
Scissurella lyra, new species Plate 1, figs. 10-11 
Diagnosis.—Shell minute, thin, fragile, depressed, lenticular ; 
whorls 314 to 334; extreme apex somewhat sunken, but the 
early whorls otherwise strongly projecting, shouldered, nearly 
smooth above; later whorls strongly sculptured by about six 
slender spiral threads, the lowermost of which are the most wide- 
ly spaced, crossed by perhaps 40 to 42 well-spaced, somewhat 
stronger, sublamellar riblets, which are strongly anteriorly ar- 
cuate under the suture, thence retreat rapidly to the peripheral 
keel. Fasciole open in the more perfect shells for about 4 of 
the last whorl, filled in solidly above this point, traversed like 
the outer surface of the keels by the cost, and enclosed within 
a pair of very thin, sharply elevated suprasutural keels. which 
find their origin in the angulated shoulder of the nepionic whorls 
Suture distinct, deep, strongly sunken below the peripheral keels. 
Base tumid, the axial coste here considerably weaker relative to 
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the spiral threadings, which number about 10, and become obscure 
near the well-developed umbilicus. Aperture rounded except for 
the strong peripheral and weaker superior angles, peritreme thin, 
entire, free except for the quite closely applied parietal segment, 
whence it reflects over the columellar region to join the moder- 
ate basal reflection in a strong squarish flange just beyond the 
pillar. At maturity the better specimens show a narrow thread- 
like keel leaving the outer edge of the flange tangentially to 
ascend the umbilicus. 

Measurements of holotype.—Alt., 1.0; max, diam., I.4 mm. 

Holotype.—Cat. No. 12,000, Berry Collection. 

Paratypes.—Cat. No. 12,009, Berry Collection; others to be 
deposited in the collections of Emery P. Chace, the Paleontologi- 
cal Research Institution, San Diego Museum of Natural His- 
tory, Stanford University, and United States National Museum. 

Type locality—Lower Pleistocene (Lomita formation), near 
2dand Pacific sts.; San Pedro, California; FE P. Chace and S. S: 
Berry, 1944. 

Additional locality.—Upper Pliocene (Santa Barbara forma- 
tion), Bath-house Cliff, Santa Barbara, California; S. S. Berry, 
30 Jan. 1941. 

Remarks.—It was of great interest to discover that the minute 
but superlatively lovely shells of a new species of this remarkable 
genus are not at all of rare occurrence at classic Bath-house Cliff, 
although their extreme fragility makes it hard to obtain even 
reasonably perfect ones and may afford a partial explanation of 
their having been overlooked by previous investigators. The only 
previously described Californian Scissurella known to me is S. 
kelseyi Dall (1905:124). ‘This is a very much larger, more conic, 
and more delicately sculptured species, with several times as 
many spiral threads. It is beautifully figured by Baily (Keep, 
1935 :139, fig. 105), but the descriptive notes there given fall in- 
to the error of making the shell much too small, whilst the La 
Jolla record attributed to me properly belongs to the related 
genus Schismope. 

This species was originally described in my MS. from Santa 
Barbara but the original holotype suffered such great damage 
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in the process of photographing it, that it has become necessary 
to choose another. As the newer material collected at San Pedro 
is both better and more ample, this has now been made the type 
series. 

The specific name chosen is from the Gr. lyre, lyre, the strings 
of which find a fanciful suggestion in the delicate axial coste of 
the shell. 
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ExPLANATION OF PLATE 1 (26) 


Figure 


ile 
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10. 


LMR 


Adontorhina cyclia, n. gen. and n. sp. 


Exterior view of left valve (holotype) ; long., 


Adontorhina cyclia, n. gen. and n. sp. 
Interior view of same specimen. 


. Antiplanes macfarlandi, n. sp. 


Holotype; alt., 18.8 mm. 


. Puncturella ralphi, n. sp. i 


Holotype from right side; alt., 2.22 mm. 


. Puncturella ralphi, n. sp. 


Holotype, posterior elevation. 
Puncturella ralphi, n. sp. fe a 
Holotype, dorsal aspect; long., 3.55 mm. 


. Puneturella punctocostata, n. sp. 


Holotype from left side; alt., 1.85 mm. 


. Puncturella punctocostata, n. sp. 


Holotype, viewed obliquely from the rear, 
Puncturella punctocostata, n. sp. : A 

Holotype, dorsal aspect; long., 2.66 mm. 
Scissurella lyra, n. sp. — My 

Bath-house Cliff, Santa Barbara. 
Scissurella lyra, n. sp. —~ 

Bath-house Cliff, Santa Barbara. 
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EXPLANATION OF PLATE 2 (27) 
Figure Page 
1. Nucula microsperma, n. sp. acne eee Eas | Pepe BE ee ass | 
Exterior view of left valve; camera lucida sketch from para- 
type; long., 1.70 mm. 
2. Nucula microsperma, n. sp. ERE oe ae Sati, 3 eae AA: 
Juterior view of left valve; camera lueida sketch from holo- 
type; long., 1.85 mm. 
3. Nucla, microsperma, nN. ssp CEs E 4 
Dorsal view of paratype; camera lucida sketch. 
4... Nucnla microsperma. ni Spio2 2b 8 2 oe eee 4 
Camera lucida outline of same specimen, anterior elevation. 
D4 Mistostigma punctulum, mn. jren: (and “ne ‘Span geen ee eee 10 
Camera lucida outline of holotype. 
6. Actwon (Microglyphis) schencki Berry 8 


Paratype. Camera lucida sketch. 
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Read under 369. 

Last line is omitted. See last line 
Dp: 2b. 

Insert Matanzas Province between 150 
and 451. 

Insert Santa Clara Province between 
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LIST OF PALMER CUBAN FOSSIL LOCALITIES 
By 


Ropert H. PALMER 


INTRODUCTION 

The Palmer Collection of Cuban fossils was made during the 
17 years between 1929 and 1946. There are 3217 localities num- 
bered consecutively from 1 to 3217. They range in age from 
upper Jurassic to upper Tertiary. 

Great care has been taken to secure accuracy. At the time 
of collection, each locality was given a number and the place 
and date recorded. ‘The list is largely of selected fossil locali- 
ties as data, except for lithologic purposes, were seldom taken 
where no fossils were found. The present list is a copy of these 
records. 

The collection consists of several thousand specimens. For 
the most part they are deposited with the U. S. Nat. Museum, 
a few are in the Yale collection and the Academy of Naturai 
Sciences in Philadelphia, some are in the Commission Geo- 
logico in Habana, Cuba, and much material is at the Paleonto- 
logical Research Institution, and many specimens have been 
sent to individuals. A large part of the corals were sent to the 
British Museum of Natural History. The echinoids have been 
largely taken from the general collection and are the subject of 
special monographs by me. 

The localities are scattered over the six provinces of Cuba: 
Pinar del Rio, Habana, Matanzas, Santa Clara (Las Villas, the 
old name, but now made official), Camagttey, and Oriente. There 
has been but little collecting in the eastern portion of Oriente. 

All collections were made and the localities were described by 
ime personally except a very few that bear a PC number (Palmer 
Collection). These specimens were given by third parties. 

The age determinations where given were made by my wife, 
the late Dorothy K. Palmer, on the basis of Foraminifera or by 
myself working with associations of fossils where a few were 
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known. 

Consecutive numbers in the list do not mean closely located 
localities except by chance: one collecting point may be close 
to or very distant from another with a near sequence number. 

A small scale map of Cuba accompanies the list. This is for 
general purposes only. It is maniiestly impossible and imprac- 
tical for the purposes at hand to plot even a portion of the 3217 
localities, or even to select important ones seemed an impossible 
task, hence none have been plotted. 

A word on the Carta Militar of Cuba is necessary. The map 
of Cuba has been divided into 70 parts numbered in sequence 
beginning at the western end. These together have been called 
the Carta Militar of Cuba. Each part is called an Hoja or Sheet 
and given a number, The map is variously referred to as Carta 
Militar (abbreviated to C. M.) ———— or Hoja ——— or Mili- 
tary Sheet (M. S.) ———— or Sheet —-—— with the appropri- 
ate number or often simply the number is given. The sheet 
numbers are often used in this list of localities. 

The geography’ and the contours have been drawn on each 
sheet. These are for the most part not reliable and have not 
heen followed in all cases in describing the localities. 

The Sheets were first made in the early part of the present 
century on a scale of 1:63,000, one inch to the mile. Later they 
were redrawn to.a scale of 1 :100,000, I centimeter to the kilo- 
meter. The errors of the original were largely repeated and the 
geographical coverage remained the same. The present list has, 
therefore, used as references anything available: towns, sugar 
mills (centrales, these are very important), fincas (farms), 
roads including the Carretera Central (Central Highway run- 
ning from Pinar del Rio to Santiago, 1155 km.—693 miles). 
Carta Militar, rivers, kilometer posts, distances in kilometers 
(4 kilometers is one league), railroads, cane lines (private rail- 
roads owned and operated by sugar mills), gruas (cane hoists), 
provincial boundaries, mines, historical monuments and, in fact, 
any seographical landmarks capable of future identification. 
Though what seemed to be the best reference points used at the 
time it is not to be supposed that better ones, not available at 
that time would enable the worker to more quickly and accurate- 
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ly determine a locality nor is it supposed that all localities 
can be definitely located: It is very probable that the aerial 
photographs taken during the war may provide sufficient data 
for amore accurate map of Cuba. Unfortunately this map has 
not vet been made. 

There have been many local maps of various parts of Cuba 
made from private surveys of sugar mills, o11 companies, muni- 
cipalities, etc. These contain roads and other easily identifiable 
culture. Though these have been freely drawn upon to deter- 
mine localities, it is, of course, impossible to reproduce them. 
Valuable as they are their use is limited to detail work in the 
areas covered. 

An outline of the geology of Cuba may be found in volume 
LIII, No. 1, January, 1945, of the Journal of Geology. The se- 
quence and correlation of the formations and members men- 
tioned in this locality list will be found adequately described in 
that publication, Reference may also be made to the geological 
map of Cuba, June, 1946, by the Comision del Mapa Geologico 
del Ministerio de Agricultura, Habana, scale 1 :1,000,000. 

The foraminiferal collections and notebooks, including the 
original locality set, of Dorothy K. Palmer have been presented 
to the Paleontological Research Institution where they are. ac- 
cessible to workers wishing additional notes or verification of 
data. 

VOCABULARY AND ABBREVIATIONS 

A—Arroyo 

Apty.—Aptychus or Aptychus beds 

BBB—Big Boulder bed 

catetal—coffee plantation 

Callejon—an oid road 

cantera—quarry 

CC.—Carretera Central 

Chucho—switch 

Clyp.—Clypeaster 

cgl.—conglomerate 

cta.—Carretera 

cuartel—rural guard station 

cntronque—junetion 

F.C.—Ferroearril R. R. 

Fea.—tfinea 

£t-—feet 

fin.—formation 


grua—cane hoist 
guajiro—native 
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Iny.—ingenio (sugar mill) 
km.—kilomete: 

linea—usually cane R.R. 

league—4 km. 

ls.—limestone 

m.—meter 

mi.—mile 

perdigones—(shot) pellets of hematite 
pozo—well 

R.—Rio 

Rml.—Ramal—eane R. R., braneh line 
R.R—railroad 

sh.—shale 


SS. 


andstone 


Sta.—Santa 
w—with 
w/—without 
x—crossing 
”—inches 
'—feet 
v—vara (33”) 


3a. 


bo | 


10. 


LOCALIT IS 
SANTA CLARA PROVINCH 


Ochoa, 4 mi. W. of Santa Clara in eut on Carretera Central 
Basie rock. 5/24/29. 

Ochoa, 4 mi. W. of Santa Clara in cut on Carretera Central. Green 
intrusive rock. 5/24/29 


Hill near the house of Sr. Hernandez, near Gomez on road from 
Santa Clara to Escambray. 5/24/29 


Lower part of hill nearest house of Sr. Hernandez. Andesite. Las 
Piedras de Amolar es wn lugar que se encuentra proximo a la 
Sierra del Escambray. 5/25/29 


Grinding rock S. of Santa Clara. Andesite. 5/25/29 


Grinding rock 8. of Santa Clara near the store. Altered green 
rock. 5/25/29 


Grinding rock 8. of Santa Clara. Black basic rock. 


Cut on road between Ranchuelo and San Juan de las Yeras, 1 km. 
N. of San Juan. White shale. Cretaceous? 5/28/29 


=11=93. Corrales de Fulgueiras (Srta. O’Campo) near Peta Blan- 
ca, 1 mi. 8. of Santa Clara. Green intrusive rock. —2. Sample sent 
to Philadelphia. 5/28/29 


Road from Santa Clara to Los Corrales de Fulgueiras. Andesite. 
5/28/29 


Corrales de Fulgueiras, Pefia Blanea. Quartz seale on igneous 
rock. 5/28/29 
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SANTA CLARA PROVINCE 


Mina de Petroleo’ of Srta. O’Campo. Corrales de Fulgueiras 
Chapapote. 5/28/29 


Upper part of Pefia Blanca, granitoid rock. (To Philadelphia.) 


5/28/29 
Lower part of Pefa Blanca. 5/28/29 


Lower part of Pefia Blanca. Chalcedony in green rock. 5/28/28 


Lower part of Pefa Blanca. Green granular igneous rock. (To 
Philadelphia.) 5/28/29 


W. of Bernia, 144 km. S. of Santa Clara. 5/30/29 


W. of Bernia, 144 km. Chalcedonie replacements of corals. Beek- 
ite. 5/30/29 


=17. Fine radiolitid. 

=17. Probably Barrettia. 

=17. Probably new genus. 

et lina 

=17. Caprinide. 

=i Coral: 

Field sand W. of Bernia store. 

Hill 1 km. 8S. of San Juan de las Yeras. Coral. 5/30/29 
Hill S. of San Juan de las Yeras. Acteonella. 5/30729 


Black caleite checked limestone boulder in street of San Juan de 
las Yeras. Probably Apty. 5/30/29 


Fragmental ls. from hill 8. of San Juan de las Yeras. Fossil frag- 
ments. 5/31/29 


White calcareous shale in road cut between Esperanza and Ranch- 
uelo, 1 km. 8. of Esperanza. 5/31/29 


Scoriaceous basalt from Loma de San Fernando de Camarones, 
Potrerillo, Santa Clara. This basalt is very fresh. 5/31/29 


Loma El] Miradero, Potrerillo, Santa Clara. Fresh scoriaceous ba- 
salt. 5/31/29 : 


Dry asphalt. Finca San Diego de Perez, 2 km. N. of La Movida, 
3 leagues E. of Santa Clara. 6/3/29 


Black basic igneous rock from cut in Carretera Central, § km. 
E. of Santa Clara. 6/3/29 


Black speckled Is. 24% km. N. of La Movida. (To Philadelphia.) 


40. 


41. 


42. 


1). 


46. 


46h. 
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Dark basie rock with silky white secondary mineral. Road cul on 
CC. 8 km. E. of Santa Clara. (To Philadelphia.) 6/3/29 


Whitish gray ls. with fossil remains. Loma San Joaquin, N. of 
Ksperanza. 6/4/29 


Coral sand, 5 km. NW. of Esperanza on road to Jicotea. In ditch 
on W. side of road. 6/6/29 


Foraminiferal Is., 1 km. E. of Central Maria Antonia, between 
Jicotea and Santo Domingo. 6/6/29 


Dirty foraminiferal ls. 5 km. W. of Esperanza. Same locality as 
31. 6/6/29 


Fragments of late intruding dyke. Rock differentiation is shown. 
From cut in Carretera Central W. of Santa Clara. (Probably ap- 
proximately 6 km. W. of Santa Clara.) 6/6/29 


Differentiation phases of same magma. Road cut between Sata 
Clara and Esperanza. 6/6/29 


Foraminifera Is. in hill just above Cantera El Silencio neas Rio 
Grande bridge between Esperanza and Santa Clara. 6/5/29 


Fragmental ls. from Cantera El] Silencio. Upper Cretaceous. The 
> 
greenish pebbles are diabase fragments from dyke (Tomlinson). 


Same as 37. 


Fossil corals. Loma San Joaquin, N. of Esperanza. 6/5/29 
6/5/29 


Lime sandstone, 1 km. W. of Esperanza on Carretera Central. 


6/5/29 


=31 =33 =72 approximately. 
Foraminifera, 5 km. W. of Esperanza in ditch on §. side of road. 


Brown semicrystalline Is. and black cherts. Loma Sta. Fe on road 
between Santa Clara and Camajuani. 6/8 29 


No loe. 


Hard basic igneous rock. Core of Loma La Paz. This is low 
down in cut where it is but little altered to serpentine. 6/8/29 


Brown crystalline Is. Crystalline phase of foraminiferal ls. In 
road between Palenque de Taguayab6én and Remedios. 6/8/29 


Hard brittle foraminiferal Is., 344 km. E. of Camajuani. 6/8/29 


Foraminifera Borelis. ?Hocene. This was a loose boulder. 


46¢. 


60. 


61. 


62. 
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Fioat with Dielyocomrs. 

Hard, brittle foraminiferal ls. with dark chert nodules, 1 km. SE. 
of Claibarién, in low quarry hill. Kocene—Dictyoconus. This is 
geographically 316. 6/8/29 


Ls. conglomerate, 8 km. W. of Cairbarién, near Central Reforma. 
6/8/29 


Foraminifera packed light gray ls. In front of cemetery at 
Remedios. Cretaceous. 6/8/29 


No loe. 


Foraminifera and other fossils. Finca de Guanajita, 9 km. W. 
of Santa Clara and x3 km. 8. of Cta. Central Cretaceous. 


=55 Barrettia fragment. Finca de Don Areadis. Foraminifera 
section. 


Ls., hard, brittle and light gray. Fossils. Loma Macagua. 1 km. 
W. of Esperanza. 6/10/29 


Pile of rocks on roadside. Finca de Don Alejandro. Approximately 
3% mi. W. of Santa Clara. Upper Cretaceous. 


=52 Barrettia. 


Buff, gray ls., somewhat decomposed, % km. from Rio Ochita 
in the Carretera Central between Santa Clara and Falcon. 6/3/29 


Magnesite? Occurs as veins in serpentine. At Ceniza, 1144 km. 
from La Movida. 6715/29 


No loe. 


Fused shale? Finca Vila, W. of Santa Clara. This area is in- 
truded by andesite. 6/16/29 


Barrettia fragment. La Pea Casanova 644 km. W. of Santa 
Clara and 8. of Carretera Central. 6/16/29 


Magnesite? Near gas area in serpentine. Finca de Silva near 
A. Asiento Viejo, 6 km. W. of Santa Clara. 6/16/29 


White shales low in Eocene. Carretera Central cut just west of 
bridge over Arroyo Grande, approximately 144 km. E. of Esperanza. 


Coarse fragmental Is. W. of Arroyo Grande between Santa Clara 
and Hsperanza. 6/16/29 


Greenish gray shales, near Hocene-Cretaceous contact in Grande, 
1 km. downstream from R.R. bridge. Near Esperanza. 6/16/29 


Loosely cemented Is. with abundant Foraminifera short distance 
SW. of Cantera El Silencio. Cantera is 4 km. E. of Esperanza 
and .6 km. E. of R.R. bridge over Arroyo Grande and 8, of road. 
6/16/29 . 
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Foraminiferal sand in eornfield in front of Cantera El Silencio. 
6/16/29 


Brown ls., Santa Lutgarda, near Mata, N. of Santa Clara. /64/29 
Brown ls. near Santa Lutgarda, N. of Santa Clara. 6/4/29 


Gray ls. with small incipient calcite crystals. Mata Vieja, N. of 
Santa Clara. 6/4/29 


Brownish gray ls. with asphalt. Cantera Aguada de _ Piedra, - 
Mata. Apty. beds. 6/4/29 


Green basic igneous rock, Loma Hatillo, N. of Santa Clara. 
Approximately 31, 38 and 41. 6/20/29 


Foraminiferal sand. La Vega-Carretera Central crossing, 5 km. 
NW. of Esperanza. 6/20/29 


Soft gray lime ss. with Foraminifera Carretera Central cut under 
F. C. 1 km. E. of Jicotea. Eocene. 6/20/29 


Earth with large Foraminifera, Finca La Casimba, 3 km. NW. 
of Jicotea. 6/20/29 


Earth with many large Foraminifera. Finca La Casimba, 314 
km. NW. of Jicotea on Carretera Central. 6/20/29 


Foraminiferal earth, 1 km. SE. of Central Maria Antonia between 
Jicotea and Santo Domingo. These are the highest beds in the 
column thus far seen. 6/20/29 


Lime ss. and egl. from hills 8. of San Diego del Valle. 6/21/29 


Dark cherts? These occur under the brown Is. N. of Hatillo where 
the road turns to San Diego de Valle. 


Fragmental ls. Loma El Capiro on 8. edge of Santa Clara. Creta- 
ceous. 6/23/29 


Magnesite and iron-stained earth in contact zone between serpen- 
tine and Cretaceous 14%, km. S. of Carretera Central on road to 
Guanajita. 6/24/29 


Greenish blue sandstone between the Barrettia and giant rudis- 
tid beds, on Finea Guanajo, W. of Santa Clara. Middle Creta- 


ceous. 


Earth with Foraminifera, Loma Trabuco, 8. 40 W. of Cantera 
El Silencio. 6/24/29 


In field below hill. 


Fragmental Js. with fossil remains, quarry 1 km. E. of Santa Clara 
on road to Camajuani. Rudistidlike irregular cups. Sample to 
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Bassler. 6/25/29 


Light gray calcareous earth, 744 km. KE. of Santa Clara on road 
to Camajuani. 6/25/29 


Garnet schist ‘‘fossil veins’’ and crystallized ls. Bonachea Hil 
on Santa Clara-Camajuani road. From igneous sedimentary con- 
tact zone. 6/25/29 


Brown Is. and semicherts. Loma Santa Fe on road from Santa 
Clara to Camajuani. 6/25/29 


Silea replaced fossil remains. Aguada de Moya, Las Vueltas. 
. nm . 5 ~ = ) 
Rudistids also occur in same beds. 6/25/29 
Hard, brittle ls. with abundant Foraminifera. Some ls. partly 
: é : : : P 
crystalline. Also limonite oolites, 2 km. 8. of Remedios. Upper 
Cretaceous. 6/26/29 


Fragmental and partly erystalline ls. 44% km. 8. of Remedios on 
rd. to Bartelomé. Incipient erystals of CaCO,. 6/26/29 


Black chert and fragmental Is. Guacacoa. 2 km. 8S. of Zulueta. 
6/26/29 


Red residual oolitic soil (Moearero). Streets of Placetas. 6/26/29 


Green intrusive rock. Cut in Carretera Central, 5 km. W. of Pla- 
cetas. 6/26/29 


=8=11. Asphalt. Finca of Srta. O’Campo on SW. edge of 
Santa Clara. 6/23/29 


Red erystalline Is. from contact zone between serpentine and lime- 
stones. Rio Mafron, 13 km. E. of Santa Clara.- 6/28/29 


Ls. just east of Camajuani on road. Foraminifera. - 6/28/29 


Fragmental Is. In part replaced by chalcedony, 2 km. E. of 
Camajuani. 6/28/29 


Coarse and fine fragmental Is. with few Foraminifera. Vega de 
Palmas, near Vueltas, Santa Clara. 6/28/29 


Well-crystallized pink and gray Is. 5 km. E. of Entronque be- 
tween Taguayabon and El Palenque. 6/29/29 


Ls. from Cantera El Palenque de Taguayabén. This contains 
Radiolites fragments. Upper Cretaceous. 6/29/29 


Bedded Is., Finca de Manuel Alvarez Martinez. (Finea ?) Tor- 
anzo, near Remedios. 6/29/29 


Residual soil, laterite. This occurs abundantly from Remedios to 
coast. 6/29/29 


Brittle foraminiferal Is. 1 km. W. of Remedios cemetery on SBS. 
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side of highway. Upper Cretaceous. 6/25/29 


103. Light brownish gray Is. Sierra de la Puntilla near Remedios. 
In same piece are Koraminifera and in another part it is semi- 
crystalline. Upper Cretaceous. 6/30/29 


104. Semicrystalline ls. with calcite ves. SW. of Central Adela near 
Buena Vista, NW. of Zulueta. Has floceulent masses. (To Bass- 
ler). 7/2/29 
e 
105. Brown and black fragmental Is. Cantera de San Agustin.’ Hill 
20, 1 km. from Zulueta. The black phase contains many pockets 
of oil. Probably Lower Cretaceous. 7/2/29 


106. Fragmental ls. egl., 1 km. N. of Zulueta in, road cut. 7/2729 
107a. Secondary red ls. in Cerro de Guajabana, KE. of Remedios. 7/3/29 


108. Fragmental Is. with abundant Foraminifera remains, 1 kin. 
from Central Reforma towards Remedios. KHocene—Dictyoconus. 


109. Foraminifera, + km. NE. of Jicotea on road to San Diego del Valle. 
Hocene. 7/9/29 


110. Foraminiferal Is. somewhat disintegrated, 44% km. (?) NE. of 
Jicsiea on road to San Diego del Valle. 7/9/29 


111. Foraminifera, from hill 8. 65° W. of San Diego del Valle. 7/9/29 


112. Foramimifera, from Loma Bandera, on road from Jicotea to San 
Diego del Valle. 7/9/29 


113. ‘Foraminifera, near Hl] Sapo, N. of Hsperanza.:» ~7/10/29 


114. Gray lime ss., side of Carretera Central in Jicotea. Hocene. 
7/11/29 


115. Limestone and lime as in Tarafa R.R. cut 1 km. N. of Santa 
Clara. One specimen contains tubes with concave septa. This 
one sent to Bassler. Upper Cretaceous. 7/12/29 


116. Bedded limy shale from near contact with serpeutine. This close- 
ly resembles the shale between the beds of Barretiia and giant 


rudistids. 7/12/29 


1160. Barrettia. Margarita, E. of Esperanza on railroad. Lower Cre- 
TORUS woh pLoheie 


117. Foraminifera, 4 km. W. of Jicotea by bridge over small creek. 


7/14/29 


118. Frogmental Is. from hill N. of Santo Domingo. Loma Kl Cerito. 
Illus ovgamie sievelike structure. (Sent to Bassler). 7/14/29 


11). Sell fragments, from diteh in side of road, 1 km. SE. of Santo 
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Domingo. 7/14/29 
Fragmental Is. from Cayo Raton. This is entirely similar to the 
ls. of adjacent mainland. Bermudez says tne same species of Lind 


snells oeeur on this island as on the mainland. Hocene. 7/22/29 


Pink Is, Cayo Aguada. .6/22/29 


CAMAGUEY PROVINCE 
Gypsum, sali dome material, Sierra de los Perros, Punta Alegra. 
1/24/29 
SANTA CLARA PROVINCE : 


Consolidated beach sand with Recent Mollusca. C. Las Brujas. 
1/25/29 


Fragmental Is. This appears to be the only island of the outer 
.ow that oas ls. like tue mainlan.. Cayo Don Pepe. 7/25/29 


Slabby ls. with Aptychus. Loma Santa Fé between Santa Clara 
and Camajuani. 


Near chert, 4 km. E. of Carmita in Tarafa R.R. cut. May have 
radiolarians. Aptychus beds. 8/6/29 


No loe. 
Sileified marine sediments (Tomlinson). This was considered a 
phase of a green intrusive rock. One league 8. of Santa Clara. (To 


Philadelphia.) 8/10/29 


Melaphyre (Tomlinson). Intruded into the serpentine. Same 
locality as 128a. (To Philadelphia.) 8/10/29 


Weathered melaphyre. Same loc. 8/10/29 


Miea schist (Tomlinson). Tomlinson states that tiis is an altered 
sediment. S..of Santa Clara on road to Seibabo. 8/10/29 


Greenish Cretaceous shale, 3 km. N. of Seibabo. (To Philadelphia.) 
Not reported on. Near stratigraphic middle of sediments. 8/10/29 


Brecciaied augite andesite marine bottom (Tomlinson) 3 km. 
N. of Seibabo, 9 km. S. of Santa Clara. (To Philadelphia.) Near 
stratigraphie middle of sediments. 8/10/29 


Greenish shale, .§ km. N. of A. Barrio 7 km. S. of Santa Clara. 
Intruded zone of sediments. 8/10/29 


Marine bottom of andesite debris (Tomlinson), .S km. N. of 
A. Barrio, 7 km. 8. of Santa Clara. Sample comes from in- 
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truded border of sediments. 


Marine bottom (Tomlinson) 300 m. 8. of bridge by serpentine 
—sedimentary contact on road to Don Alejandro. This was taken 
in the field to be an agglomerate intruding near the surface. It 
has fossil remains (Tomlinson). 


Light-grey limy shale. ‘Tarafa R.R. cut, 1 km. N. of Santa Clara. 
Foraminifera found. Upper Cretaceous. 8/11/29 


Surface capping of serpentine (Tomlinson) 6 km. N. of Santa 
Clara on Tarafa R.R. cut. This is about the final product of the 
colloidal silicates that are freed by process of serpentinization. 
8/11/29 


Burnt shale from same locality. 8/11/29 


Asphalt from mine 24% km. W. of Cumbre on R.R. to Santa Clara. 
8/12/29 


Baked contact roeks at Los Monas on Carretera Central to Mana- 
janabo, in cut. 8/16/29 


Green limy shale from a hill between Manajanabo and Falcon. 
This appears identical to the green shale between the Barrettia and 
giant rudistid beds. Middle Cretaceous? 8/16/29 

Contact material between the serpentine and Cretaceous sediments, 
7 km. 8S. of Santa Clara. 8/23/29 


Unaltered green shale away from contact and shale that was caught 
in rising magma. Ridge, S. of Bermia. 8/23/29 


Fragmental Is. with rudistid fragments, near Yigre, S. of Yagua- 
pay. Upper Cretaceous. 8/28/29 


Slabby Is. with Aptychus Loma Jaquey, 3 km. N. of Iguara. The 
Is resembles in all respects that at Saimita. Many of the aptychi 
are the same as at Carmita, and ihere aire several other species 
represented. 8/28/29 


Semifragmental Js. directly overlying the slabby Is. (Sta. 142) of 
Loma Jaguey. A few Foraminifera are present. This resembles 
the Remedios Is. Upper Cretaceous? 8/28/29 


Coarse Lime gravel with many Foraminifera Cayo Alto of Loma 
Guainabo, 6 km. W. of Yaguajay. Woecene. 8/31/29 


Gabbro with asphalt veins. Finea Jusep 1 km. S. of Venegas. 
9/1/29 


Gabbro in which occurs the asphalt of the Jatibonico Mines. Low- 
ery, near Jatibonico River, Camagiicy Province. 9/1/29 


Andesite near contact of igneous and sedimentary rock on 8. side 
of Sierra Matuhambre, 2 leagues S. of Iguaré. 8/29/29 
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Fragmeutal Is. replaced by chaleedony. Guaynabo, 8 km. W. of 
Yaguajay. 8/31/29 


Coarse-grained andesite, 1-km. E. of Venegas in R.R. cut. 9/1/29 


Light-gray ls. with rudistid fragments. Siboney, 10 km. E. of 
Yaguajay. 8/30/29 


Light acid rock badly altered, that extends from 1 km. N. of Neu- 
vas Jobosi to and beyond Las Nuevas de Jobosi. 8/29/29 


Basic rocks from inside of loop of igneous rocks at Km. 13 on 
R.R. between Santa Clara and Placetas. 9/20/29 


Late intrusion into serpentine, 4 km. E. of Faleon in Carretera 
eut, 25 ft. from Sta. 153. Practically 153 9/21/29 


Asphalt bearing bedded earthy limy shale in Carretera Central 
ent at Faleon. 9/21/29 


Cgl. boulders 144 km. NE. of San Juan de las Yeras. These have 
organic remains. (Sent to Bassler.) Contains Barrettia bould- 
ers, Radiolites fragments and corals that have been perforated. 
These beds may be Hocene into which the Cretaceous fossils were 
rolled. Beds proper contain Eocene Foraminifera. 9/27/29 


This shale les stratigraphically just above Sta. 156 and 50 feet 
(more or less) to the north. 


El Rastro, Camajuani, chalcedony and caleite together. 10/2/29 


Coral boulder from field, 2 km. NE. of San Juan de las Yeras. 
This field is % km. NE. of Loe. 156. 9/27/29 


—157. 


Brown ls. with Radiolaria, E. edge of Vega Alta. This contains 
much earthy material. 10/6/29 


Loma la Cubana, Vueltas, rock with rudistids. This hill is in ex- 
act line with Lomas Palenque and La Puntilla. 10/6/29 


Diorite boulders from ls. egl. Cantera Siguaney, Camagiiey Prov- 
ince. (Tomlinson.) 9/28/29 


Eocene fossils from fields 144 km. SW. of San Juan de las Yeras. 
10/15/29 


Foraminifera from R.R. cut and field, Finca Bonachea and La 
Caridad, 14% km. NW. of San Juan. Eocene. 10/15/29 


NE. of San Juan de las Yeras, 2 km. This is from the locality 
where asphalt is reported. The specimens are from a ls. outcrop. 
There are numerous small cavities lined with a dark substance re- 
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sembling asphalt. 10/16/29 

Loma La Cantarilla, BE. of San Juan de las Yeras and 8. of Cen- 
tral Pastora. This is the lowest Cretaceous seen in this general 
vicinity. 10/16/29 


At Margot Station, Tarafa R.R. 10/24/29 


Km. 13 in Tarafa. R.R. cut 1 km. E. of Margot, on Tarafa R.R. 
Aptychus beds. 10/24/29 


Km. 13 plus 300 m. on Tarafa R.R. Aptychus beds. The beds 
are duplicated by a small fanlt. 10/24/29 


Km. 13, Tarafa R.R. .No Foraminifera. Radiolaria. 10/24/29 


Post-Eocene intrusion. From road eut 2 km. NW. of San Juan de 
las Yeras on road to Ranehuelo. 10/20/29 


From side of intrusion. 
From center of intrusion. 


Ls. breecia with Foraminifera on gas car line near Ramos, Yagua- 
jay. 10/28/29 


Foraminifera from hill that runs NW. from Yaguajay toward Cayo 
Alto. Sample from near Yaguajay on hill. 10/31/29 


Foraminifera from Centeno, 344 mi. E. of Yaguajay. 10/30/29 


Foraminifera. Camajan, 1 mi. NW. of Yaguajay, 4% km. NW. 
of Sta. 171 on same hill. Eocene. 10/31/29 


Foraminifera, Cayo Alto, 3 mi. NW. of Yaguajay. 
Foraminiferal earth from street in Yaguajay. Hocene. 10/31/29 


Foraminifera from field on §, slope of hill that starts in Yagua- 
jay. Eocene? 10/31/29 


Ls. foraminiferal chips from Loma La Rubia, 2 km. 8. of Sagua. 
Eocene. 11/6/29 


Aptychus beds, Vista Hermosa, 8 mi. 8. of Sagua. (To Dr. Stan- 
ton.) 11/6/29 


Loma Mamey. Ls. chips with Foraminifera, 6.5 km. 8. of Sagua. 
—191 =—192 geologically. 10/7/29 


a& b. Aptychus and Crioceras from Loma Manuelita, 6 mi. S. of 
Sagua. ais NW. of b.. 11/7/29 


Ls. chips with Foraminifera at Central Unidad, 6 mi. SE. of 
Sagua. 11/7/29 


Ls. with organic remains, 2 km, N. of ©. Unidad whieh is 6 mi. 
SE. of Sagua. 
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Aptychus, % km. directly W. of Sitio Grande. These are the 
lower Aptychus beds in this vicinity. 


Aptyehus, ammonites, from hill about 1 km. 8. of Sitio Grande 
on W. side of road. (Sent to Dr. Stanton.) 


Mogote de La Jumagua, 4.5 mi. W. of Sagua. EHocene. boranunit- 
era locally abundant. 11/9/29 


Eocene ls. with Foraminifera from Cantera Jumagua. This dips 
under the Cretaceous. 11/10/29 


Ls. breeecia with abundant asphalt fillmgs in matrix. Few Fora- 
minifera, 14% km. N. of Quemada de Giiines, on south side of road. 
11/10/29 


Foraminiferal Is. 1 km. 8S. of Cantera Jumagua on road to Rosita. 
Cantera ls. HKocene=186. 11/11/29 


Rudistid fragments from boulders on N. side of Loma Rosita about 
144 km. 8. of Cantera Jumagua, 4.5 mi. W. of Sagua. 11/11/29 


Foraminiferal ls. from Ls. breccia from top of Loma Rosita, 1 mi. 
S. of Cantera Jumagua. Also samples of chert replaccments of 
fragmental Is. Good example of gradation from ls. to chert. 
11/11/29 


Chips with Foraminifera from Loma San Miguel, NW. of Mamey. 
From Ls. breecia. Cretaceous. =179 =192. 


== Oeil 9 


Ls. chips with abundant Foraminifera from Cantera Abad Gon- 
zoles at Chinchila, 7 km. W. of Sagua. 


Iron replacement of fragmental ls., 14% km. S. of Chinehila on 
road to Trocha. 11/12/29 


Ls. breccia chips with Foraminifera. Also samples of asphalt. 
This oceurs along the road 2 mi. NE. of Quemada de Giiines on 
road to Caguaguas. ‘The asphalt was soft when collected. Three km. 
N. of Gitines. 11/12/29 


Partial replacement of Ls. breccia by limonite. Loma de Sosa, 
1 mi. 8. of Caguaguas. (To Philadelphia.) 11/12/20 


Boulder showing chert replacement. Loma San Francisco, + mi. 
S. of Carahatas (on coast) W. of Sagua. Aptychus beds. 11/13/29 


Ls. breccia from hill, 2 km. 8. 70° HE. of Central Ramona. This 
is from the seep in the Ls. breccia. Finea Lugardita. Upper Cre- 
taceous. 11/13/29 


Ls. chips with Foraminifera from dam 1 mi. H. of C. Ramona. Ls. 
breccia. EH. side Rio Maja. =1700. 11/13/29 


Ls.: foraminiferal chips from Loma Santa Clara, 8. 40° E, of 
Rancho Veloz on road to C, Ramona, 11/13/29 
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Peridotite from hole from which asphalt was extracted. Also 
asphalt. There are several barrels in the creek bed: This is at 
seep between Rancho Veloz and C. Ramona in Arroyo de Santa 
Clara. 


Cretaceous foraminiferal Ls. breccia chips across the R.R. tracks 
trom the Aptychus beds 1 km. N. of Rancho Veloz. 11/14/29 


Aptychus from the nill on W. edge of Rancho Veloz, Loma Vigia. 
These are probably the real Aptyehus beds. 11/14/29 


Ls. foraminiferal chips (Ls. breccia) from seep on N. side of road, 
1 mi. E. of C. Ramona. Also asphalt saturated ls. This is same 
type and occurrence as at 198. 11/14,/29 


Aptychus beds on SW. side of road, 44 km. NW. of Rancho Veloz. 
(To Stanton.) 11/14/29 


Igneous intrusion from Piedra China 8. 24 E. of Rancho Veloz and 
S. 72 W. of C. Ramona. (This is the rock that has grown from a 
small boulder to a rock 15 ft. high in 14 years according to a 
Guajiro.) : 


Indurated shales with slight mica development. Resembles Apty- 
chus beds altered. On branch road to Pajon, 3 km. 8. of Cifuentes. 


11/17/29 


Ls. bed in A. Fragosa, 144 km. W. on branch road S. of Cifuentes 
to Pajon. Foraminifera. Probably lower Aptychus. 11/17/29 


Ls. bed 4% km. W. of Loma Pajon, S. of Cifuentes. Probably 
same ls. as at 208. 11/17/29 


Aptychus trom field 1 km. W. of Loma Pajon, SW. of Cifuentes. 
Also ammonite remains. 11/17/29 


Aptychus and ammonites from San Rafael, 4 mi. SW. of Cifuentes. 
(Dr. Stanton.) 11/17/29 


From W. side of Loma Pajon, 3 mi. SW. of Cifuentes. Closely 
resembles the deeper black and brown seamed Is. under the Apty- 


ehus beds. Probably lower Aptychus. 


Bedded and laminated chert and organic remains La Troeha, 1 
mi. SW. of Chinchila, 5 mi. W. of Sagua. (Dr. Stanton.) 11/18/29 


Ls. breccia from Loma Penton, 1 km. N. of Capitolio (218). 


N. slope of Loma Penton, 6 mi. W. of Sagua, Aptychus beds. Best 
Cretaceous section thus far found. (Dr. Stanton.) 11/18/29 


Beds lying directly upon Aptychus beds at Loma Penton, 6 mi. 
W. of Sagua. 11/18/29 
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N. slope oi L. Penton, 6 mi. W. of Sagua. ‘These beds lie under 
the Aptychus beds. black Ils. with ammonites, ighi Is. with Hera- 
minitera. Ammonites sent to Dr. Stanton. Same as Sta. 248. 


=214 Ls. breccia above Aptychus beds in Loma Penton. Chert 
replacement. 11/19/29 


Ls. fragmental?, 34 km. N. 70° KE. of Cituentes. Foraminifera. 


Aptychus beds. Ammonite cast, 1 km. N. of Unidad Station at 
Los Angeles between Cifuentes and Mata. Dr. Stantou. 11/20/2¢ 


Aptychus and ammonite, 1 km. N. of Unidad Station between 
Cifuentes and Mata.-Dr. Stanton. 11/20/29 


Cantera Aguada de la Piedra, 244 »mi. NW. of Mata. Aptychus 
beds. Large specimen saturated with asphalt. Shows surface and 
rock at depth. Good specimen. 11/20/29 


Chert replacements of bryozoanlike forms, 1 km. N. of Central 
Lutgarda near Mata. To Bassler. 11/21/29 


lus. breccia at Cuanoa, 5 mi. N. of Mata. 11/21/29 


Aptychus beds, hill in front of Cemetery ou W. cdge of Calabazar. 
11/22/29 


Ammonite cast, Bryozoa? and another form, 11 mi. N. of Central 
Lutgarda near Mata. 11/22/29 

Ls. breccia opposite cemetery of Calabazar, just EK. of Sta. 225. 
Chapopote soaked breccia. 11/23/29 


White Eocene ls., Loma Purio, 244 mi. N. of Calabazar. Goed 
Foraminifera seetions and rudistids. 11/23/29 


' 


Aptychus beds with Foraminifera in long R.R. cut between Cala- 
bazar and Mata. 11/24/29 


Road cut 1 mi. S. of Mata. Ammonite cast. Aptychus beds. 
(To Stanton.) 14/24/29 f 


Siliceous loosely cemented rock from well on C. Macagua property. 
S. of Mata. 11/24/29 


Aptychus beds at C. Macagua 2% mi. 8. of Mata. 11/24/29 
Aptychus beds, Loma Barro, 3 mi. W. of Mata. 11/24/29 


Aptychus beds, Alacranes. 3 km. W. of C. Santa Teresa which is 
4% mi. S. of Sagua. (To Dr. Stanton.) 11/26/29 


Oyster from field, 4 km. 8. of Salvador, which is 24 mi. W. of 
Central Santa Teresa. 
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Aptyehus from large flat beulders with streng petroleam odor, 5 
km. S. of Amaro, 6 mi. W. of Cifuentes. 11/26/29 


Boulders with corals, Aptycbus, ammonite and Pleurotomaria from 
foot of Aptychus hill, 24% kin. W. of Corralillo. (Stanton.) 
11/27/29 


Boulder and chips from hill running E-W., south of Corralillo 


(NW. of Sagua) N. slope of hill in road. Miocene. 11/28/29 


Perdigon from serpentine on Motembo road, 84% mi. 8. of Corral- 
illo. 11/28/29 

Serpentine fragments from well No. 2 Motembo. 11/28/29 

Chert capping of serpentine ‘‘ El] Volean’’ Motembo. Also pis- 
tolitic limonitic and chert serpentine capping. 11/28/29 


= 2:38. 


Boulders from yard of Dr. Guillermo Elgrea. Aptychus boulders 
found in same yard. Oorralillo. (Dr. Stanton.) 11/29/29 


Aptychus beds, 1 km. EK. of Corralillo near road. 11/29/29 
Ls. ‘‘Colonia Giiimes,’’ 13 mi. NW. of Sagua, on road to San 
Ramon. 11/29/29 


Same hill as Sta. 245. Bivalve easts. (Sent to Dr. Stanton.) 
12/3/29 


Aptychus, Loma Margarita, 13 mi. W. of Sagua. Subaptychus beds. 


Black ls. with ammonite, Loma Margarita, 13 mi. W. of Sagua. 
(Dr. Stanton.) See Sta. 217. Subaptychus beds. 12/3/29 


Ammonites and Aptyehus, | km. E. of Hojalata, which is 2% mi. 
N. of Quemados de Giiines. Many associated boulders in the same 
field appear to be the same as the black Is. of 217 and 248. (Dr. 
Stanton.) 12/3/29 


Aptychus and ammonites from Santa Rita, 5 mi. 8S. of Cifuentes. 
(Dr. Stanton.) 12/4/29 


Aptychus beds, in cut on Sagua Corralillo R.R. between 
O’Reily and C. San Francisco on N. end of Loma San Franciseo. 
(Dr. Stanton.) 11/29/29° 


Aptychus, 1 km. N. of Placetas. (Stanton.) Famous locality. 


Hard tan Is. resembling Aptychus beds, 14% km. 8S. of Jumagua 
on road to Rosita (Tomlinson). 12/19/29 


962 


263. 


264. 
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Aptychus at Jaquita, S. of Cantera Jumagua. 12/19/29 


Siliceous replaced fragments of fossils from Ls. breccia 2 mi. 8. 
of Cantera Jumagua. 12/19/29 
. 


Aptychus from crest of hill 1 km. E. of Loma Penton. Also cross- 
bedded chert from same loc. 


Loma Carmita, 244 mi. SE. of Vega Alta. Aptychus beds. (To 
Stanton and Tomlinson.) 12/25/29 

Charco Gonzales on N. edge of Vago Alta in river bank. (Tom- 
linson.) 12/26/29 


Small hill on N. side of Arroyo Canoa, 14% mi. NW. of Vega Alta. 
Ammonites with Apytchus in the aperture. (Dr. Stanton. ) 
12/26/29 


Middle Tertiary from Sagua City and 1 km. S. in river eut. 
12/27/29 


Kocene chips just N. of Rio Sagua dam, 1144 km. 8. of Sagua City. 
12/27/29 


Eocene chips, 4% km. N. of Rio Sagua dam, 1 km. 8. of Sagua 
City. 12/27/29 


In road cut near E. end of Cantera Jumagua, Hocene Is., same 
as in cantera. Foraminifera. 


Aptychus. Loma Flor de Cupa, between Quemados de Giiines and 
Sagua. These appear to be Subaptychus beds though Aptychus 
was found. One ammonite impression. 12/28/29 


Kk. of Resolncion, 144 km. Quemados «dle Giimes. Peridotite with 
muscovite, probably boulder. Also boulder with orbitoides and 
small seale and rudistid. Upper Cretaceous. 12/28/29 


N. 45 E. of Rancho Veloz, 1 km. Foraminifera —Orbitoides. Ls. 
breccia. 12/29/29 ‘ 


Loma Crimea, N. of Rancho Veloz. Aptychus. 
NE. of slope of Loma Sabanilla, Subaptychus beds, ammonites, 244 
mi. N. of Central Ramona. Same beds as 269. (To Dr. Stanton.) 


12/30/29 


W. slope of Loma Sabanilla, 244 mi. N. of C. Ramona. Same beds 
as 268. Subaptychus beds. Ammonites and Aptychus. 


Ls. breccia with chert replaced fossils, 1 mi. E. of C. Ramona on 
N. side of road. 12/30/29 


oe 
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Ls. breceia with foraminitera, 24g mi. 8. 69 KH. of C. Unidad whieh 
is S4g DN. Sh. O1 wagua. 1/3/5U 


Seep material Ls. breccia, 244 mi. S. 69 th. of C. Unidad, 800 x m. 
Nm. or 2/1. 1/3/30 x 


Sniail ammonite trom Aptychus beds on small hill on EH. edge of 
Sitio Grande, whien is 44% mi. S. of Sagua on Carretera. 1/50/30 


Fossil wood. Near 271. 1/3/30 


Dry aspnalt from Mina Eloisa, 14% mi. 5. of Loma Bonachea, on 
road between Comajuani and Santa Clara. 7/19/29 


See 288. 

Shale above contact on Fea. Guanajita road SW. of’ Santa Clara, 
between rudistid beds. lneludes samples from short distance above 
barrettia beds to offset in road to Guanajita. 1/8/30 

From offset in Guanajita road W. % km. 1/8/30 


From 278 W. to hill at bend in power line 5.2 mi. W. of Santa 
Clara. 1/8/30 


Last sample of green shale from hill on which is located tower at 
bend of power line 5.2 mi. W. of Santa Clara. First hill E. of 
giant rudistid beds. 1/8/30 


Decomiposed soft ss. and shale on Carretera from Santa Clara to 
Camajuani, at jJunetion with branch road to Central Antonia. 1/8/30 


Ls. breccia, 3 km. E. of Camajuani in creek bank on N. side of 
read. Contains asphalt in fractures. 1/8/30 


Ls. breccia? with miliolids, 9 km. HK. of Camajuani. 1/8/30 


Boulder fragments in field 10.5 km. E. of Camajuani, Ls. breeeia 
wormlike tubes. (To Bassler.) 1/8/30 


KE. of Remedios, 344 km., on 8S. side of road. Clastic. Eocene. 


1/8/30 


Brown ls. with abundant Foraminifera, 4 km. E. of Sta. 102 
W. of Remedios Cemetery. Upper Cretaceous. 1/8/30 


In narrow gauge R.R. cut on 8. side of crossing 2 km. 8. of Caibar- 
ién, apparently equivalent to Sta. 285. 1/9/30 ° 


W. of Cantera San Augustin, 4% km. N. of Zulueta. Compact cal- 
cite veined ls. with dark spots like those in Aptychus beds. 1/7/30 


Tarafa Norte R.R. cut, 644 km. N. of Santa Clara. (Bermudez I) 
Upper Cretaceous. Uneonsolidated sands and shales. Foraminitera. 


506, 
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Tarafa R.R. cut 544 km. N. of Santa Clara. (Bermudez II.) 
12/8/29 


Tarafa R.R. 1.2 km. N. of Santa Clara. (Bermudez III.) 
12/8/29 


Tarafa R.R. 4.8 km. N. of Santa Clara. (Bermudez LV.) 12/8/29 
Tarafa R.R. 4 km. N. of Santa Clara. 12/8/29 


Tarafa R.R. 3.8 km. N. of Santa Clara. Soft loosely consolidated 
ss. and shale. 12/8/29 


Tarafa R.R. 2.5 km. N. of Santa Clara. Cretaceous. (Bermudez 
VIL.) 12/78/29 


Tarata R.R. 2 km. N. of Santa Clara, soft gray sh. and ss. poor 
‘sample. 12/8/29 


Tarafa R.R. 1.7 km. N. of Santa Clara. Upper Cretaceous. 12/8/29 
Cretaceous. 12/8/29 


Tarata R.R. 1.5 km. N. of Santa Clara. 12/8/29 
Tarafa R.R. just N. of Santa Clara Station. 12/8/29 


Aptychus. Hill on N. side of C. Corazon de Jesus. Crioceras found 
in same hill. 1/24/30 


Chapopote from Ls. breccia cliff in Loma Zambumbia, % km. W. 
of Zambumbia. 1/27/30 


Ls. breecia with Foraminifera. .E. end of Loma Crimea, N. of 
Raneho Veloz. 1/28/30 

Aptychus and Crioceras. Hill on N. side of road between Rancho 
Veloz and C. Ramona and between road and Ls. breeeia on North. 


1/28/30 


Lis. breccia, boulders and matrix, | mi. SE. of C. Ramona, 8. side 
of road. 1/28/30 


Ls. breccia (apparently) from base of hill on 8S. slope of Caye 
Alto, Yaguajay. 1/30/30 


Ls. breccia with Radiolites, 14% mi. NE. of C. Corazon de Jesus. 
1/24/30 


Ls. with Foraminifera, Cantera San Felipe, 2 km. SE. of Gaibarién. 


1/31/30 
MATANZAS PROVINCE 


Clastie Is. Loma Cafetal (Bisanasi Range of Dickerson) on §, side 
of Hato Nuevo. Foraminifera. Mioeene. 2/6/30 
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Clastic Is.. Finca Penhon on 8. side of Loma Cafetal. Foraminifera. 
Eocene. 2/6/30 


Asphalt impregnated ss., chert replaced serpentine and serpentine 
end Foraminifera. S. 8 degrees E. of C. Guipuzcoa, 8. of Loma 
Cafetal, 7 km. 8. of Hato Nuevo. Eocene. 2/6/30 


Ls. from field N. of seeps on S. side of hill, near Hato Nuevo. 
Eocene. 2/6/30 : 


Shale from oil well S. 12 W. of C. Guipuzcoa. Depth not known; 
taken from dump. Cretaceous. 2/6/30 


Tunnel through Loma Cafetal at C. Guipuzcoa, W. of Hato Nuevo. 
Miocene. 2/6/30 


Ls. boulders from field where Hamel Oil well is located, 12. km. 


W. of Hato Nuevo. Upper Tertiary. 2/6/30 

Ls. from ledge in road 4% km. W. of Hato Nuevo. 2/6/30 
SANTA CLARA PROVINCE 

Kocene ls. chips and ant hill debris from southernmost of 3 hills 

S. of Caibarién. 2/10/30 


Chert replaced Eocene Is. with Foreminifera, northernmost of 3 
hills S. of Caibarién. 3/11/30 


Loma Cundamol, 1 km. SE. of Caja del Muerto S. of Caibarién. 
Upper Cretaceous. 2/13/30 
HABANA PROVINCE 

Magnesite and chert replacements taken at Bacuranao well 39. 
3/25/30 
Brown earthy sediments in serpentine near Barrera, 1 km. W. of 
Bacuranao field. 3/25/30 

SANTA CLARA PROVINCE 
Kocene ls. 1 km. 8. of Sagua. 3/31/30 


Clastic lime sandstone between Ls. breeeia beds, 1 km. NW. of 
Central Lutgarda. 4/5/30 


Ls. breccia N. of Los Angeles, 2 mi. E. of Cifuentes.  Rudistid 
fragments. 4/5/30 


Chert boulder, 1 km. W. of Central Lutgarda. Cretaceous. 4/5/30 


s. . . = 
Clastic lime sandstone from Loma La Rubia to Loma Mamey. 
Eocene. 4/6/30 


Cayo Aguanaro, SE. of Caibarién. Pink. Is. Equals 12] in age. 
Central Santa Teresa. 


Cayo Aguado, Pink Is. Same loc. as 121. 5/8/30 


Cayo Lucas. Lime kiln quarry. Pink Is. 5/8/39 
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Cayo Aguado. Pink ls. Same loc. as 121. 5/8/30 


‘Eocene Is. 40 m. N. of W. end of E. Mogote at Jumagua, 5 km. 
W. of Sagua. 4/12/30 


Rudistidlike forms eastern end of mogotes at Jumagua. +/12/30 


West end of low hill where cantera at Chineila is loeated. Occurs 
on both sides of R.R. track. 4/12/30 


South side of mogote at about location of cave. Jumagua. 4/12/30 
Same as 329¢. 
kxtreme W. tip of mogotes. Jumagua. Rudistids. 4/12/30 


Boulder in field at foot of mogote just W. of eave, on S. side. 
Jumagua. 6/21/30 


Carretera Central, 20 km. E. of Santa Clara at General Machado, 
near Miller Station. Spurred rudistids. Not transported. 4/14/30 


Dark-drab chert about halfway between ©. Macagua, near Mata, 
and Manzanares. 4/15/30 


Dark-blue Is., lower Aptychus beds. Pass at Manzanares, near 
Hatillo. 4/15/30 


Chertlike beds in Aptychus series in carretera eut near Cifuentes, 
at turn to Loma Pajon. Same location as 207. 4/15/30 


Kast edge of Cienfuegos, at substation. 4/17/30 


NW. of Cienfuegos, 24 km., in road cut on road to Palmira, Loma 
Casa Vaca. Middle Oligocene. 4/18/30 


NW. of Cienfuegos, 1 km., on Palmira road at Pueblo Grifo. 
4/18/30 


NE. of first bend, + kin., in Palmira road which is 3 km. NW. of 
Cienfuegos. , 


NE. of first bend in Palmira road, 4 km., or 6 km. NE. of Cien- 
fuegos. Lower Oligocene? 4/18/30 


NE. of Cienfuegos, 7 km., on Palmira road. Shark’s tooth and 
echinoid. 4/18/30 


NE. of Cienfuegos, 8 km., on road to Palmira at Pepe Ariba. 
4/18/30 


Loma los Abreus, 15 km. E. of Cienfuegos on road to Central Sole- 
dad. Eocene. 4/19/30 


Rosaria, 15 km. NE. of Cienfuegos on road to Central Soledad, 
4/19/30 


B96. 6/5430 
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Hill 750 m. E. of Harvard House, Central Soledad. Cretaceous. 
4/19/30 


Mupa, 8. side of Cienfuegos Bay. Elevated beach. Pleistocene. 
4/20/30 


Hill just S. of 344. 4/20/30 


N. of Central Soledad mill, 4% km., E. of Cienfuegos. Cretaceous. 
4/21/30 


Very dark bluc-gray Is., 4 km. W. of Los Guaos, near C. Soledad. 
4/21/30 


Altered fine-grained acid rock from N. side of Cumanaye gua granite 
valley, 3 km, NE. of Barajugna. 4/21/30 


Mine workings, 5 km. NE. of Jibaro in Cumanayagua_ valley. 
Metamorphic schists N. of 347. 4/21/30 


Hornblende schist on south border of granite valley of Cumana- 
yagua. 4/21/30 


Hornblende schist. S. of 349. Shows veining. Taken at store 
at end of road. 4/21/30 


Ls. with caprinids, 4% km. N. of Los Guaos, near Central Soledad. 
4/22/30 
Just S. of Dolores which is N. of Los Guaos. ?Cretaccous. 4/22730 


W. of Cantabaria, Y% km., which is about 4 mi. NE. of Los Guaos. 


Green schists on road to San Blas, 1 km. E. of main N-S road. 
1/28/30 


Ls. schists, just N. of San Blas. 4/23/30 
Cretaceous shale, 4 km. S. of Arimao. 4/23/30 
Gray intrusive rock, 2 km. N. of Arimao. Cretaceous? 4/23/30 


Valley between Loma Purio and Calabazar, 3 km. 8. of ridge and 
1 km. EF. of road to Central Purio. Rudistids. Cretaceous. 4/26/30 


Lower Aptychus beds. Clastic Is. contains much chapopote in cay- 
ities. Loma Vista Hermosa, 1 km. 8. of Sitio Grande. 4/30/30 


Cherts and Aptychus beds associated with 359. 4/30/30 
Chert replacements of igneous intrusions, ‘‘fossil veins’’ and al- 


tered intrusive rock. From intrusion that passes just W. of Cen- 
tral Corazon de Jesus, 1 km. 8. of Central Santa Teresa. 4/30/30 


S80. 
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Sand. Carretera Central, 2 km. W. of Santo Domingo, 5/5/50 
Carretera Central near Hatuey, 1 km. EH. of Manaeas, 5/5/30 


Cut in Carretera Central, 1.3 km. W. of Manacas, chert replace- 
ment of serpentine. 5/5/30 


Carretera Central, 2 km. W. of Mordazo. Hocene. 5/5/30 


Coral Is. and ss. % kim. H. of Casacajal. Beiween 365 and 566 are 
badly altered sediments, 5/6/30 


MATANZAS PROVINCE 
lh. of Los Arabos, 4.5 km. Oligocene. KI. 214 CC. Oligocene. 5/6/30 


Mud from side of Carretera Central, 15 kin. E. of Colon. Oligocene. 
K<l. 204. 5/6/30 


W. of Arabos, 13 km., and 7.7 km. lH. of Colon. Oligocene. Careo 


CC., 7.9 km. E. of Colon. 
(Atlantic Refining Co. Cuba) 4538, 4540, 4641. 5/6/30 


Fossil casts at base of porous red Is., 6.5 km. E. of Colon, x= 
km. 196.5. =6.5 km. E. of Colon. 5/6/30 


Cavernous ls., 4 km. E. of Colon. Miocene. 5/7/30 
W. of Colon, 6.5 km. 5/7/30 
SE. of Coliseo, 3.5 mi. Eocene? 5/7/30 


Serpentine, basalt, chert, ls., basalt scoriaceous with zeolites. N. of 
Rio Chiquito, 2 km., on road to Negret, Yumuri Valley. 5/8/30 


N. cliff Yumuri Valley, 4 km. W. of Vidal. ef. 770. 5/8/30 
Brown shale 144 km. 8. of Vidal, Yumuri Valley. 5/8/30 


SE. end of Yumuri Gorge, in back of Standard Oil Sta. Highest 
beds. On N. side. 5/9/30 


Middle bed of gorge series. N. side. 
NW. end of Yumuri Gorge series, on N. side. Lowest. 5/10/30 
=1808 


Shale from road cut between Loma Palenque and Pan de Man- 
tanzas. Lies under Palenque. 


Light-colored shale JIving just above 379 and below the Cavernous 
Is. of Palenque. +6.5 km. N. of Ceiba Mocha. Upper Cretaceous. 
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5/13/30 


Consolidated beach sand, Du Pont Estate at Varadero, NW. of 
Cardenas. 5/13/30 


S. of Cantel, 245 km., W. of Cardenas. Stratigraphically Just above 
384. Eocene. 5/14/30 


Chapopote from near Tertiary-serpentine contact. Finca San Juan 
de Wilson, 3 km. S. of Cantel, W. of Cardenas. 5/14/30 


S. of 382, 100 m., and stratigraphically just below that locality. 
Koeene. 5/14/30 


Porous Is. with corals on 8. slope of Palenque and Pan de Man- 
tanzas. 5/13/30 


Cavernous Is. on second bench SE. of Matanzas. 6/14/30 


Mud from road eut at Central Tinguaro, 5 mi. W. of Colon on CC, 
Oligocene. 5/15/30 


Quarry, 6 km. NW. of Colon on CC. Km. 184 EK. of Habana. 
5/15/30 


Brown mud in CC., 11 km. E. of Colon .and 12 km. W. of Los 
Arabos. 5/15/30 


Road cut 3 km. E. of Los Arabos. Oligocene. 3/15/30 
SANTA CLARA PROVINCE 


White pitted rocks, probably magnesite from serpentine, near 
Manacas. 5/15/30 


Huff well, 60 feet, 3.5 km. NW. of Manaeas. See 1675. 5/15/30 
CC. 1.5 km. W. of Santo Domingo. 5/15/30 

Road ditch, W. edge of Santo Domingo. 5/15/30 

Lower Aptychus beds. The gray clastic Is. lying below cherts (7?) 


Santa Clara-Sagua road at junction of branch to San Diego del 
Valle. 5/15/30 


HABANA PROVINCE 


Lawton Station, 5.5 km. 8. of Capitolio. Habana City. Cretaceous. 
6/4/30 


Kh. side of Loma Lawton. Habana City. Ls. gravel. 11/8/56 


Brown earth on W. side of Lawton Hill, stratigraphically above 
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Same coarse gravel as 396, 1 km. 8S. of Loma Lawton. Faulted to 
surtace. Cretaceous. 6/6/30 


Chalky white ls. from San Juan, 5 mi. S. of Capitolio on road to 
Bejueal. Cretaceous. 6/6/30 


Cantera de Oma, 144 km. 8S. of San Juan on road to Bejueal. 
6/6/30 


Cantera Cacahual, 4% km. S. of Arroyo Naranjo. 6/6/30 


Batista Station, 444 km. 8S. of Capitolio in street-car cut. Same 
coarse gravel as at 396. Cretaceous. 6/6/30 


Hershey R.R. cut at Station Guanabacoa and 4% km. east. Cre- 
taceous. 6/7/30 


Station Guanabacoa and 200 m. to west. Cretaceous. 6/7/30 


White marl at base of Cojimar Gorge. South end. Upper Oligocene. 


6/7/30 

4 3 km. N. of Guanabacoa 

a— Old! kiln 

b= N. side quarry 

¢= At Casa Blanca Road intersection 


PINAR DEL RIO PROVINCE 


San Juan Bautista de Guanajay, 6 mi. SW. of Mariel. Cretaceous. 
6/8/30 


S. side of valley and W. of asphalt co. office, San Juan Bautista. 
6/8/30 


Dump at asphalt co. workings, San Juan Bautista. 6/8/30 


S. slope of high hill, 2% km. W. of San Juan Bautista, SW. of 
Mariel. Gyrorotalia spinulosa. 6/8/30 


Shale with plant fragments from asphalt co. workings. 6/8/30 
White, chalky marl from road cut in Loma Caimita, 2 mip Ee of 


Central San Ramon, 4.5 km. W. of Guanajay on cta. to Mariel. 
6/9/30 


HABANA PROVINCE 


R.R. cut E. of road crossing, 1 km. SW. of Guanabacoa. Cretaceous. 
6/10/30 


Loma Majana, 16 mi. E. of Guanabacoa. Cretaceous. 6/10/30 


South end of Guanabo Gorge, 3 mi. N. of Campo Florido. 6/10/30 
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Loma Candela at Ganuza, 4 mi. NW. of Giiines. Hocene and Oligo- 
cene. (Bermudez coll.) 


PINAR DEL RIO PROVINCE 


CC., 39 km. W. of Habana and 44% km. W. of Caimito. (Bermudez 
coll.) 


W. of Caimito, 4 km., 39 km. W. of Habana. (Bermudez coll.) 

W. of Caimito, + km., 5914 km. W. of Habana. (Bermudez coll.) 
SANTA CLARA PROVINCE 

Ls. breccia fossils, 2 km. N. of Calabazar. 6/26/30 

Caibarién-Cumbre R.R., Kim. 38; 50 ft. below top of Hocene. 6/28/30 

Caibarién R.R., Km. 4. 


South of Caibarién, 8. side of hill in small quarry cut, about 1 
km. 8. of large quarry. 6/28/30 


Caibarién-Cumbre R.R., SK. end of hill 8. of Caibarién, 144 km. 
SW. of Km. 4. 


CAMAGUEY PROVINCE 
Coast at Central Punta Alegre. 6/29/30 


SANTA CLARA PROVINCE 


Subaptychus boulder in fault plane just S. of Jumagua Quarry 
W. of Sagua on road to Rosita. Also gangue in fault plane. 8/5/30; 
10/18/30 


Kocene in hill 24% km. 8. of Yaguajay, hill on S. side of graben 
(2). 8/30/30 


Kocene, 2 km. S. of Yaguajay, hill on N. side of graben (?). 
8/10/30 


Basie intrusive rock near San Vicente; 6 mi. NW. of Raneho 
Veloz. 8/8/30 


White chalk from Santa Catalina Hill, + km. NW. of Yaguajay. 
$/10/30 


Gravel or loosely consolidated bed just below the intruded area 
(169) on San Juan side, 14% km. N. of San Juan de los Yeras. 
Late acid intrusion into serpentine. Small dome with gas seepage 
hear gas seeps. Kocene. 8/11/30 


KH. of Esperanza, 444 mi., on N. side of road 4% mi. N. Gas seep- 
age, 8/11/30 


MATANZAS PROVINCE 


Gray shales from steeply dipping Cretaceous, 10 km, NW. of Jovel- 
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lanos, 500 m. NW. of 378. 8/12/30 


Recent bones, nuts, and shells from Hamel well seep near Saba- 
nilla de la Palma, 5 km. W. of Hato Nuevo. 8/13/30 


San Juan de Wilson, near Camanioca, stratigraphaeally just below 
384. W. F. Cardenas. 8/14/30 


Aptychus beds, Rancho Bueno Visto, 2 km. W. of Cantel. 8/14 /30 
Intrusion into Kocene (?), 2.5 km. 8. of Coliseo. 8/15/50 
CC. 3.5 km, SE. of Coliseo. 8/15/30 
CC. 3.6 km. SE. of Coliseo. Cretaceous. 8/15/30 
CC. 4.6 km. SE. of Coliseo. Cretaceous. 8/15/30 
CC. 5.6 km. SE. of Coliseo. Cretaceous. 8/15/30 
CC. 6 km. W. of Los Arabos. Oligocene. 8/15/30 
CC. 5 km. W. of Los Arabos. Oligocene. 8/15 /30 
SANTA CLARA PROVINCE 
Limestone from N. slope of Mogote E. of road, Purio. 
Limestone from 8. slope of Mogote, W. of road, Purio. 9/2/30 
Base of Loma Miradero. 9/3/30 
Contact rock, 2 km. SE. of Loma Miradero. 
Conglomerate, Loma Mirador, SE. of San Diego del Valle. 9/3/30 
Inclusion in serpentine, 200 m. N. 70 E. of Union Oil Refinery, 
Baeuranao Oil Field. (Coll. Whitehead and Dickerson.) Chert cap- 
ping of serpentine. 8/16/30 
Silicified wood, 244 km. KE. of Central Ramona in R.R. cut. 9/11/30 


W. of Central Ramona, 2144 km., in road to Rancho Veloz. Cre- 
taceous. 9/11/30 


Perdigones sand, 144 km. W. of Mordazo on CC. 9/13/30 


CC. 10 km. E. of Colon and 3 km. E. of Oligocene-Miocene con- 
tact. 9/14/30 


CC. E. of Colon, 11 km. 9/14/30 
OU. E. of Los Arabos, 1 km. 9/14/30 
Brown mud with perdigones, CC. E. of Los Arabos, 6 km.. /14/30 


158). 


460, 


461. 


462. 


4635. 


464. 


465. 


+66. 


472. 
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Mud below 18” of perdigones, CC. It. of Los Arabos, 13° kim. 
9/14/30 


E. of Mordazo, 1 km., on CC. 9/14/30 
Road cut, 5 km. KE. of Hatuey. 9/14/30 


Coco sand, 4% km. 8. of Loma La Rubia, 8. of Sagua. Radiolaria. 
10/8/30 


Clastic Hocene sandstone with Diclyoconus in creek bed between 
Rubia and Mamey. 


N. of Loma Mamey, 300 m., Station Corazon de Jesus; + 7.5 km. 
S. of Sagua. Earth from Eocene sandstone. 10/8/30 


Crioceras beds on Loma Manuelita. 10/8/30 


Aptychus beds on Loma Manuelita near Corazon de Jesus. Radio- 
laria. 10/8/30 


Bed of Rio Sagua at Delta. Gravel. 


Sandy clay from river bank of Rio Sagua, 4% km. 8. of Delta. 
Radiolaria. 


Sand from Rio Sagua bank, 1 km. 8. of Delta. 
Clay from Jucaro on Rio Sagua near old brickyard 


In sharp bend of Rio Sagua between the two Jucaros. Similar to 
466. 


Mouth of oxbow lake near northern Jucaro, Rio Sagua. 
North of Dorado at wreck of old dredge, Rio Sagua. Recent. 


Coco sand trom 8. slope of Loma Mamey. Cretaceous Radiolaria. 


10/18/30 
Gravel from river near the dyke, 2 mi. S. of Sagua in river. 
CAMAGUEY PROVINCE 
Gravel from bottom of 30’ hole in aviation field, Morén. 
SANTA CLARA PROVINCE 


Unconsolidated sandstone and soft shale, Rio Sagua, 1 km. W. of 
Clavellines. Miocene? 11/19/30 


Well, 14% km. NW. of Clayellines Station 12 km. SW. of Sagua. 
Miocene. 11/19/30 


486. 


487. 


488. 


489. 


490), 


491. 


492. 


4935. 


494. 
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Cavernous Is. SW. slope of Loma Cumagua I. of Morénu. Hocene 
or younger. 12/3/30 


Soil from post holes and rock fragments 2 km. N. of Pina; 10 
km. S. of Moron. Upper Cretaceous. 12/4/30 


Soil from open molasses vat in batey of Central Moron. 12/4/30 
Ls. quarry 2 km. 8. of Moron. Cavernous Is. 12/4/30 

Soil from road cut 11 km. 8. of C. Moron. 12/4/80 

Ciego de Avila granite, in town. 12/4/30 

K. of Ciego 1 km. along Carretera Central. 12/4/30 


Cretaceous from cut 2 km. bk. of Ciego on Carretera Central. 


12/4/30 
Cavernous ls. 2 km. 8. of Falla. 12/5/30 


Cavernous ls. (hill on N. side of Sitio Molinos, 8S. of Falla). 
12/5/30 


Coral-like material from hill (first ridge directly N. of Florencia). 
12/6/30 


Soil from Aptychuslike beds. At base of hill N. of Floreneia. 
12/6/30 


Ls. breccia with chapopote. (Along R.R. in cut of Tarafa F.C. 
Between Florencia and Chambas.) 12/7/30 


Altered material from 8. slope of Tarafa cut 2 km. E. of Flor- 
enela. 12/7/30 


Cgl. and Is. bed between Km. 121 and 122 in Tarafa F. C. eut. 
About 700 m. from 8S. end of eut. Km. 121. 12/7/30 


Altered material-from Tarafa F.C. eut 1 km. from S. end, 300 
lay ish Eder IPBy RV AN, 


Ls. chips and soil (from hill at Mabuya W. of Chambas.) Upper 
Eocene. 12/7/30 


Foraminiferal soil between Km. 17-18 Ramal Palma Sola, 14 km. 
W. of Central Morén. Oligocene. 12/13/30 


R. Palma Sola, 1 km. W. of Km. 19, 14 km. W. of C. Morén. Up- 
per Eocene. 12/13/30 


Corals and Foraminifera Cuatro Caminos, 3 km. W. of Km. 19 
R. Palma Sola. NW. of ©. Morén, 18 km. Middle Oligocene? 
12/13/30 


Igneous and replaced igneous rock. L. Aguada 10 km. S. of C., 
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Moron. Basalt. 12/14/30 

; - 
496. Km. 9, % km. KE. of Batey ©. Morén, Rml. Jagueyal. Cavernous Is. 
Miocene. 12/15/30 


197, Perdigones earth Km. 4-5 Rml. Principe. S of C. Morén, 14 kin. 
Dictyoconus \|s, 12/15/30 


198. Foraminiferal ls. Rm. Altamisia 18 km. 8. C. Moron. 12/15/30 


499. Brown earth. (Ramal Quesada Km. 24, 25 km. 8. C. Moron.) 
1/15/30 


500. Km. 12 on map. Earth from 8 foot excavation Ramal Caimanes. 
12/16/30 


501. Foraminifera and rock chips. Km, 17, Ramal Caimanes. Hocene. 
12/16/30 


502. Km. 22-23 Rml. Caimanes. Foraminifera and rocks section. Eo- 
cene. 12/16/30 


503. Km. 20 Rml. Caimanes, J unction of Rml. Caimanes and Tres Marias. 
Middle Kocene. 12/16/30 


504. Earth. Between Km. 2 aud 3 Rml. Sabanas Nuevas. 12/16/30 


505. Near and at spring 700 m. 38. Km. 2 Rml. Tres Marias. Probably 
middle Eocene. 12/16/30 


506. Red earth 18 in. deep Km. 6 (on map) Ril. Caimanes. 


507. Cavernous deposits (rodent and bat bones) and associated Is. Isla 


de Turiguano. 12/19/30 


508: Cavernous Is. with shell casts. Near El Pavo tobacco house, Isla 
de Turiguano. 12/20/30 


509. Cavernous Is., Anoncilla House. Isla de Turiguano. ?Miocene 


12/20/30 


510. Land from orange grove. South side of Sabana Grande Isla 
de Turignano. 12/20/30 

511. (1) Ojo de Agua. 
(2) Cavernous ls. 1 km. W. of Ojo de Agua. 
(3) Loma Carrillo (few Foraminifera) Isla de Turiguiano. 12/20/30 


512. Partly silicified ls. One phase of ls. occurring within the gypsum. 
Campo 1., Isla de Turiguano. 12/20/30 


513. Ls. oceurring within gypsum, Isla de Turiguano. 12/20/30 


514. Cavernous ls. large Lucina, Spondylus, and Foraminifera. West 
slope of Barker Hill, Isla de Turiguano. 12/21/30 


CAMAGUEY PROVING oe 


Cavernous Is. abundant Foraminifera. Hast slope of Barker Hill. 
12/21/30 


Gypsum samples, Isla de Turiguano. 


Black Is. from N. Loma Heliographica, Isla de Turiguano; few 
Foraminifera; les above gypsum. 12/21/30 


Black Is. lying above gypsum, 1 km. W. Barker Hill, Isla de Turi- 
guano. 12/21/30 


Ls. within gypsum, stained and possibly replaced by iron, Isla de 
Turiguano. 12/21/30 


Crystalline rocks within gypsum. Fragments from gypsum egl. 
Turiguano. 12/22/30 


Ls. within gypsum. Zigzag structure due to erystallization. Turi- 
guano. 12/22/30 


Black ls. lying above gypsum. Loma Helographiea. Turiguano. 
12/23/30 


Fragments lying across the rock grain within the gypsum. Turi- 
guano. 12/23/30 


Decomposed gr avellysediments in Chambas River bank on N. side 
of Loma La Piedra. First sediments appearing from N., 300 m. 
from hill. Upper Eocene. 12/29/30 


Rock chips along Chambas gorge. This les under 5238.  Fora- 
maniferal sections. High in Eocene. 12/29/30 


Foraminiferal earth along 8. slope of Loma La Piedra. Same hor- 
izon as 491. 12/29/30 


First sediments appearing on S. side of Jatibonico intrusion 2 mi. 
NE. of Arroyo Blanco, on road to Las Ramones. Ls. breccia. 
WAS /3il 


Mixture of igneous sedimentary rocks in south contact zone, 2 mi. 
NE. of town of Arroyo Blaneo. 1/3/31 


Sediments just S. of contact zone. Arroyo Blaneo. Greenish sh. 
and ss. Just above 527. 1/3/31 


Immediately above 528 stratigraphieally. 1/3/31 
Tertiary sediments with large Foraminifera. On Arroyo Blanco- 
Abras Grande road about 8 km. from town of Arroyo Blanco. 


Probably Eocene. 1/3/31 


Yellowish clay just across arroyo from 530. Upper Cretaceous. 
1/3/31 


546, 


547. 
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Foraminifera, 4% km. E. of Los Ramones branch on Arroyo Blanco- 
San Felipe road. ?Oligocene. 1/3/31 


Basie rock on Arroyo Blanco-San Felipe road, 1 piece basalt in- 
truding Ls. breccia. 1/3/31 


Magnesite and intruded shale, 300 m. W. of San Felipe. Eocene. 
Radiolaria. 1/3/31 ; 


Samples from and around Mina Rosa, 14% mi. NW. of San Felipe. 
1/4/31 


White intrusive reek and intruded rock, 1 km. NE. of Mina Rosa. 
1/4/31 


Probably Aptychus beds, 700 m. from 8. end of Jatibonico gorge. 
1/5/31 


Debris from 537, Jatibonico Gorge, 700 m. from 8. end of Jati- 
bonico Gorge. 


Tightly folded chert bed in Ls. breccia near 8S. end of Jatibonico 
canon. 1/5/31 


Ls. breccia from 8. end of Jatibonico river tunnel. 1/5/31 
Chert bed bent double, S. end of Jatibonico gorge. 1/5/31 


Brown iron-stained ls., 144 km. 8. of Batey of C. Punta Alegre. 
1/8/31 


Semivesicular Is., 1 km. SE. of C. Punta Alegre Batey. 1/8/31 


Cayo Contrabondo 12 mi. N. of Punta Alegre. Consolidated beach 
sand. Sample lost. 1/11/31 


Consolidated beach. Hijos de Guillermito, 11.4 mi. N. of C. Punta 
Alegre. 1/11/31 


Consolidated beach. Hijos de Guillermito, 16 mi. N. of C. Punta 
Alegre. 1/11/31 


Contorted selenite, N. hill slope 4% km. W. of town of Punta Ale- 
gre. 1/12/31 


Foreign boulder in gypsum, N. slope of hills, 2 km. W. of town 
of Punta Alegre. 1/21/31 


Gypsum hydrated and anhydrite from ballast on R.R. cut, 11% 
km. 8. of Batey of C. Punta Alegre. 1/13/31 


Ls. with gypsum in front of Club House C. Punta Alegre. 1/13/31 
West end of Batey C. Punta Alegre on shore. 1/13/31 


Loose unconsolidated beach, 1 km. W. of Batey Punta Alegre. Miu- 
cene or younger. 1/13/31 


Gypsum. Shore % km. 8S. of Batey C. Punta Alegre. 1/13/31 


Black ls. above gypsum, 1 km. W. of Barker Hill. Fossil-like casts, 


311 


CAMAGUEY PROVINCE oh 


Ooliticlike Is. + hexagonal oolites, 
Fragmental gypsum, 4% km. W. of Barker Hill. 1/21/31 


Shallow water bottom rocks. Flat-topped rock on Isla de Turi- 
guano. 8. side of C. Coco, is N. 27 BE. 1/21/31 


Consolicated beach, 24% km. inland from 556, C. Coco. 1/21/31 
Cale. ss. Consolidated beach, ealiche. (Cayo Alto.) 1/22/31 
Consolidated beach and sand C. Hijo de Cayo Alto. 1/22/51 
Consolidated beach. Top of Loma Loro. Cayol Romano. 1/22/31 


Rock from Laguna on 8. side of Loma Loro, Cayo Romano. (Few 
loose fossils.) 1/23/31 


Consolidated beach, coast trail by canal between Cayo Coco and 
Cayo Romano. 1/23/31 


Consolidated beach. C. Coco, S. 55 W. of C. Queche. 1/24/31 
Consolidated beach. Ensenada Bautista. Cayo Coco. 

(a) from low eliff 

(b) well-ceemented white oolite, 144 km. from Ensenada Bautista. 
1/24/31 


Loosely consolidated dune from hill at Punta Coco, C. Coeo. 
1/25/31 


Chapopote. Between Punta Coco y Ensenada Bautista. /26/31 
Consslidated beach W. of Ensenada Bautista, Cayo Coco. 1/28/31 
Consolidated beach. C. Paredon Grande lighthouse. 1/28/31 


Seil covering Cavernous Is., 4 km. SW. of Morén. From well 30 
feet deep. | 2/7/73 


Deeomposed granite, 1 km. W. of Ciego on CC. 2/10/31 


Barret.ia? in crystalline ls., Chinaman’s garden, 1144 km. W. of 
Ciego. 2/9/31 


L.. and metamorphic rock, probably intruded, 1.4 km. W. of Ciego. 
2/11/31 


White acid rock intruding Is., 3 km. W. of Ciego on CC. 2/10/31 


Brown crystalline Is. from overturned palm. Ineluded igneous 
fragment, 3.6 km. W. of Ciego on CC. 2/10/31 


White acid rock and intruded ls., 4.4 km. W. of Ciego. 2/10/31 
Scciiments in CC., 6.2 km. W. of Ciego. 2/10/31 


Sedimentary and igneous flow rock. Km. 454 CC., 7.8 km. W. of 
Ciego. 2/10/31 
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Foraminifera and oysters near igneous sedimentary contaet, 10.3 
km. W. of Ciego. CC. Kim. 451.4. Miocene. 2/10/31 


Sediments lying on igneous rock, 10.7 km. W. of Ciego. Oligocene- 
Miocene. 2/10/31 


Secondary calcite aggregations or nodules, 19 km. W. of Ciego, 
Km. 442.7 CC. 2/10/31 


Grayish-white unconsolidated beds with oysters. Km. 19.8 W. of 
Ciego. Km. 441.9 on CC. Miocene. 


Rio Salfan, 23.3 km. W. of Ciego. Miocene. 2/10/31 


Peectens and oysters, 21.9 km. W. of Ciego, Km. 439.8. (Weis- 
bord’s loc. 5.) 2/10/31 


Creek bed. Greenish clay over chalky marl. Few oysters, 22 km. 
W. of Ciego in creek bed. Kim. 439.7 CC. 2/11/31 


White chalk with oysters and echinoids, 22.9 km. W. of Ciego. 
438.8 CC. Miocene. 2/11/31 


Km. 437 CC. W. of Ciego, 25.5 km. Foraminifera. Upper Eo- 
cene. 2/11/31 


Soft conglomerate in N. bank of Rio Majagua on N. side of Ma- 
jagua town 25.5 km. W. of Ciego. Eocene. 2/11/31 


White chalk and conglomerate 26.9 km, W. of Ciego, Km. 434.8 on 
CC. Upper Eocene. 2/11/31 


Chalk with oysters 30.3 km. W. Ciego. Km. 431.4 on CC. Upper 
Oligocene with: Miogypsina. 2/11/31 


Cavernous ls. 31 km. W. of Ciego. Km. 430.2 on CC. 2/11/31 


White and greenish marl from Arroyo. W. of Ciego, 37.3 km. 
Km. 424.4 on CC. Miocene. 2/11/31 


Large Lepidocyclina and oysters, 39.7-40 km. W. of Ciego. Km. 
422 on CC. 2/11/31 


Large Lepidocyclinas. W. de Ciego, 42 km. Km. 419.7 on CC. 
Oligocene. 2/11/31 


Perdigones earth, 5 mi. NE. of Ciego. Wash for red-stained quartz. 
2/12/31 


Rock from acid intrusion, 13 mi. E. of Ciego at San Nicolas. 
2/12/31 
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Cretaceous Is. and decomposed dioritelike rock from 30-foot well, 
2 km. NE. of Ciego on old road to Moron. 2/13/31 


From flat lying beds on creek bank, 2 km. NE. of Ciego on old 
Morén road. Few Foraminifera. Cretaceous. 2/13/31 


Decomposed granite, Cantera Miguel Garcia on N. edge of Ciego. 
2/13/31 


Cavernous ls., 4 km. E. of C. Baragua Batey, 20-foot well. ? Mio- 
cene. 2/15/31 


Embareadero de C. Baragua. 


Foraminiferal ls.. 1.5 km. E. of Baragua Batey. From water well. 
? Miocene. 2/16/31 


Foraminite, 43.1 km. W. of Ciego, Km. 417.8 on CC. 2/18/31 


Foraminifera, 43.8 km. W. of Ciego. Km. 417.8 on CC. (?) Oligo- 
cene. 2/18/31 


W. of Ciego, 45 km. Note large Lucina. 2/18/31 


Lepidocyelinids, 5 km. N. of Jatibonico, towards Arroyo Blanco 
on new cane R.R. ?0lgocene. 2/18/31 


Approximately 6 km. N. from Central Jatibonico cane R.R.  Lo- 
cality not definite. Oligocene? 2/18/31 


Marl from Rio Arroyo Blanco bank, 2 km. S. of town Arroyo 
Blanco. Middle Eocene. 2/18/31 


Between Arroyo Blanco and branch R.R. N. to Lawrey. Eocene. 


White marl from street of Arroyo Blanco. Upper Eocene-lower 
Oligocene. 2/18/31 


S. bank of Rio Arroyo Blanco on road to Jatibonico. Upper Cre- 
taceous. 


From N. bank of Rio Arroyo Blanco about 1 km. 8. of town on 
end of hill of hard limestone. 2/18/31 


Serpentine from R.R. ballast, 4 km. N. of Ciego at refresco fac- 
tory. 2/13/31 


Ls. from bed of Rio Majagua W. of Ciego. Upper Eocene. 2/11/31 


Foraminifera from well, 7 mi. SE. of Chambas, Camagiiey, 4 km. 
SW. of Calvario on road from Falla to Tamarindo. 3/2/31 


Foraminifera from Falla-Tamarindo road from 1 to 2 km. SW. 
of 609. ?Upper Eocene. 3/2/31 


Foraminifera cliff N. 55 W. of Pina and 3 km. N. 76 E. of Tamar- 
indo on road from Falla to Tamarindo. Cannot be reasonbly lo- 
cated on map. Dirt from top of cliff and road, Eocene. 3/2/31 
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South along road 8. of 61la toward valley. Upper Eocene. 3/2/31 


Foraminifera from road 2 km. NE. of Tamarindo. Upper Hocene. 
3/2/31 


From igneous core of valley, 1 km. NE. of Tamarindo SE. of 
Chambas. 3/2/31 


Mine samples. Mina La Buena, 2 km. SW. of Guadalupe. 5/2/31 


Lower marl beds of Loma Cunagua, 500-foot elevation. Miocene. 
3/4/31 


Gypsu. S. slope of Loma Cunagua at 600.52 feet. 3/4/51 


Teredo tube. © slope of Loma Cunagua at 650 feet. High in 
lower marl beds 3/4/31 


Red soil above Cavernous ls., N. side of Loma Cunagua. 3/4/31 


Red soil above Cavernous limestone, 8. side of Loma Cunagua. 
Perdigones found only on ant hills. 3/4/31 


Ls. chips 1 km. from far end of Ramal Pina of Central Jaront. 
Miliolids and orbitoids. Small Borelis; worm. 3/10/31 


Soil and rock from end of Ramal Pifia C. Jaront. Matanzas clay 
above. 3/10/31 


S. of junction, 1 km., to Ramal Pina (Boca Ramal Pina). Mat- 
anzas clay and underlying rock. 3/10/31 


Colonia Mijial (Grua 120). Very fine Morén soil. 3/11/31 


Top clay over Cavernous Is. From well dump, 100 m. NW. of 
Caunao station on FC. Norte. 3/11/31 


Clay from bank of Rio Caunao, 4 km. SW. of Caunao. 3/11/31 
Serpentine 30” in soil at Colonia Colina. 3/11/31 
Soil from ditch at Grua 187. Jarona clay. 3/11/31 


On SW. edge of Batey of Central Jaronti. Matanzas clay over Is 
Rudistid sections. Foraminifera hazy. Cretaceous. 3/12/31 


Blanquizal over same Is. as 628. 3/12/31 


Blanquizal over same Is. as 628 and 629, 1 km. N. of FC. Norte and 
1% km. W. of Jaronti Batey. 3/12/31 


Oolites and flocculent Is., N. slope of low hill 14, km. NE. of 
Jaroni mill. 3/13/31 


Moecarerro, 4 km. NW, of Jaront Batey. 3/13/31 


644, 
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Ls. clips with Foraminifera 2 km. NE. of Jaroni Batey. Small 
miliolids; not heavy sh. 2/13/31 


Hard mocarerro and capping red soil, 700 m. KE. of Colonia Al- 
varado on first E—W. road. 


Ls. chips with Foraminifera 200 m. N. of Batey of Colonia Alvar- 
ado. Lithologically —633. Miliolids are larger. 3/13/31 


Serpentine phillite and black ls. Caunao at 8S. end of Ramal to 
Colonia Colina. 3/17/31 


Rudistid fragments, 3 km. W. of Jaronti in N—S. ditch. 3/18/31 


Ls. with incipient crystallization. Small rhomboids, 4% km. E. of 
Jiqui on 8. side of road. 3/18/31 


Crystalline Is. with local areas unaltered underlies Truffin clay 
Soil sample. Jiqui creek bed, 3 km. W. of Jiqui, approximately 8 
km. SW. of C. Jarontis Batey. 3/18/31 


Navajas clay over ls., 4 km. W. of Jaronti on Colonial Macagual. 
3/18/31 


Rudistid fragments, highway, 1 km. W. of Donato. 3/18/31 


Ls. br. (?) Dictyoconus, Alveolinella, mililoids and rudistids. Km. 
229 FC. Norte, 3144 km. E. of Esmeralda (Woodin). Cretaceous. 


Soil sample. Over serpentine, 1 km. E. of Caunao. Norte FC. 
3/18/31 


Perico clay upon ls., 1 km. 8. Donato, 15 km. W. of Jaront Sta. 
of FC. Soil sample. 3/18/31 


Soil and underlying Cretaceous ls. on W. end of Cubitas Hills, 2 
km. SW. of Jiqui on road to Donato. Soil sample. 3/20/31 


Fragmentary ls.. 2 km. 8. of Grua 203 W. of Jiqui on road to 
Camagtiey. Cretaceous. 3/20/31 


Serpentine soil and perdigones 4 km. SW. of Grua 203 on road to 
Camagiiey. Soil sample. 3/20/31 


Coarse-grained igneous rock; grains white and green, 9 km. 8S. of 
Grua 203. 3/20/31 


Fine-grained phase of 648. Same locality. 3/20/31 


Brown chaleedony replacing serpentine. Spherulitie structure, 9 
km. 8. of Grua 203, Jaront. 3/20/31 


Black-red chalcedony replacing serpentine. Quartz? incrustations, 
9 km. S. of Grua 203. 3/20/31 
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Soil and rock fragments, 300 m. E. of Alegrias on Norte FC. 
Looks like Cavernous ls. 3/21/31 


Cavernous ls. from Lazaro Creek bed ‘m Tabor-Velazeo road. 
3/21/31 


Oysters and clay F.C. cut, 1 km. NE: of Tabor. Miocene. 3/23/31 


Foraminiferal ls.. 14 km. 8S. 45 E. of Grua 261. A little higher 
in column. 3/23/31 


Cavernous ls. Loma Marea, 2 km. N. of Grua 109. 3/27/31 
[In one original notebook this is given as 655. Kds.] 


Cretaceous white semicrystalline, 5 km. N. and a little W. of 109 
Grua. 3/27/31 


Bedded member of Cretaceous Is. N. hill of Tres Hermanas in 
Casa Blanca, 10 km. N. of Grua 109. 3/27/31 


Perdigones, creek bed at Colonia Flor de Guaney, 7 km. N. of 
Grua 109 Central Jaront. 3/28/31 


Oolitic Is. on N. edge of Jaronti Batey in ditch by R.R. line. 
Same Is. as at 631. 3/28/31 


Chert replaced rudistid fragments Is. in bed of Manantial Creek 
at Grua 104, Jaronta. 3/28/31 


Ls. boulders, 300 m. NE. of Grua 114 just N. of S. end of line 
to Grua 120. Jaront. 3/28/31 


Ls. with Dictyoconus from ditch 1 km. 8S. of Grua 120. Soil and 
chips. 3/28/31 


Cretaceous Is. at Grua 121. Dictyoconus, rudistids, cerinoid stem 
fragments and Nerinea. Jaront. 3/28/31 


In ditch and field to W. Grua 110 Jaront. Rudistids, Nerinea, 
Pygmatis. 3/30/31 


Coco. Grua 122, Jaront. Radiolaria. EHoecene. 3/30/31 
Rudistid fragments. Grua 123. Jaront. 3/30/31 
Rudistids 700 m. 8S. of Grua 115. 4/1/31 


Rudistid fragments and foraminiferal sections. Grua 117. 
3/31/31 


Foraminiferal chips. Cavernous Is., just N. of Grua 89. 4/1/31 


Barrettia and rock sample. Grua 64. As big as Barrettia from 
Jamaica, 4/2/3 


Foraminiferal ls. Cubitas Hills, about 11 km. 8. of Jaronai Batey. 
Caprinid rudistids. Upper Cretaceous. 4/3/31 
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Rudistids, Dictyoconus, Alveolinella. Loma Campa y Blanca 8. of 
F.C. Norte near Grua 201. 4/6/31 


Highest marly ls. of Loma Cunagua. 4/15/31 


Upper ls. member of Loma Cunagua 400 feet elevation on N. slope. 
Tunis forms the high crest around top of hill, 4/20/31 


Same hard Is. as 675 bed stratigraphically above elevation 250. 
4/20/31 


Teredo, Strombus, and coral. High in Cavernous Is. on N. slope 
of Loma Cunagua. 4/21/31 


Marl from upper part of the lower marl beds of the Cunagua 
series. Just under Cavernous Is. 4/20/31 


Oysters and Coco from cut 1 km. E. of Rio Caunao on R.R. from 
Jaronti Cunagua. Miocene. 5/19/31 


Sand from 12 to 30 feet deep in Colonia Manga Larga. Central 
Cunagua. Sample came from box in batey. 5/18/31 


Sand with Recent shells. Purporting to be from well 12 x feet 
deep at corner of house at Manga Larga. 5/18/31 


Rock from Loma Adentro, 3 km. N. of Batey de Manga Larga. 
Cavernous ls. 5/18/31 


Ls. breccia ? with Dictyoconus and with even-grained Is. strati- 
graphically above Ls. breccia. N. bank of Rio Jiguey 5 km. N. 
of Jaroni Batey. Close to 642. 5/22/31 


Fine even-grained ls. with Dictyoconus, 8. bank of Rio Manantial, 
6144 km. N. of Jaronii Batey. 5/22/31 


Rudistid fragments 44 km. N. of Jaronii Batey. 5/22731 
Rudistid fragments 11% km. N. of Lombillo. 5/21/31 


Casts, 15 mi. E. of Camagiiey on Maraguan road from Guana- 
banito River to 2 km. E. Eocene. 5/28/31 


Acteonella, Tampsia from Lomas Estrella and Caballero 23-25 
mi. S.E. of Camagiiey S. side of Carretera Central. 5/27/31 


Sections of Acteonella polished. Aguayo. 
Loma de Najasa, 24 mi. SE. of Camagiiey. 


Foraminiferal earth. Puerto Tarafa. Cliff below hotel (now office 
building). Probably Oligocene. 6/2/31 


San José de los Jiberos x12 km. SW. of Camagiiey. Rudistids. 
Cretaceous. 6/1/31 
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Light acid igneous rock. Loma La Mina 13 mi. HE. of Camagiiey. 
5/27/31 


Chips with ,Dictyoconus (?). Hill on N. side of road, back of 
hut, 2 km. E. of Rio Guanabano. Eocene. 5/28/31 


Loma La Altalaya, Cubitas range. (Donated.) Form of dionnite. 
0/27/31 


Voleanic sand. Carretera Central 500 m. E. of Loma Caballero, 
x25 mi. E. of Camagiiey. 5/27/31 


Aplite (?) cutting granite. Near Chinchera E. of Camagtiey on 
Carretera Central. 5/27/31 


Moearerro: consolidated laterite or soil 2 km. W. of Remedios, 
Santa Clara Provinee. 7/19/31 


Light weight, green igneous rock, near aqueduct of Camagiiey 
xl0 km. NW. of Camagiiey City. 


Consolidated Recent Beach. Occurs south of Cayos 8. side of C. 
Goco: 7/7 2/31 


Cayo Turiguano, 1 league from coast. From small ditch leading 
into main canal from Laguna de Leche to Turiguano. 8/5/31 


Elevated beach and ineluded black rock. Paredon Chico. 8/6/31 
Leached consolidated beach. Cayo Alto, 8/7/31 
Consolidated beach. Cayo Aquada near Cayo Alto. 8/7/31 


Loosely consolidated beach. Cayo Palmas. About in line with long 
axis of L. Ounagua. 8/8/31 


Consolidated beach. Shells and corals. Cayo Sigua 1144 km. N. 
86 E. of Faro of Cayo Paredon. 8/12/31 


Consolidated beach, Cayo Romano north coast 78° 6 ft. W. 22° 
22” N. 8/13/31 


Consolidated beach. Small nameless cayo on N. side of E. end of 
Cayo Romano. 8/13/3 


Consolidated beach, W. side of N. mouth of canal that crosses 
Cayo Romano. 8/13/31 


Loosely consolidated dune material. N. coast of Cayo Meeano 
Grande. Subfossil. 8/14/31 


Consolidated beach and coral. Coral occurs only 4 or 5 feet below 
water. Alto de Aji, Cayo Romano. 8/15/31 


Chapapote. N. coast of Cayo Cruz. 8/16/3 
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Foreign boulders in dune sand, Cayo Cruz. 8/16/31 


Consolidated beach, corals and foreign boulders, Cayo Confites. 


8/18/31 
Consolidated laterite with shells, Cayo Paloma. 8/18/51 


Consolidated beach, Cayo Guanalito. Approximately 1 km. 8. of 
Cayo Paloma. 8/19/31 


Consolidated beach, Cayo Verdi, Sample lost. 8/19/31 


Recently consolidated beach with shellse N. end of Silla de Cayo 
Romano. 7/20/31 


Reddish quartz sand. 8. end of Silla de Cayo Romano near Ver- 
salles. 8/22/31 


Consolidated beach 8. coast of Cayo Guajaba off Cayo Jato. 
8/23/31 


Reddish sand. Quartz. Base of Loma Chiquito, Cayo Guajaba. 
8/23/31 


N. hill, Cayo Guajaba. 4/27/35 


Consolidated beach and laterite. Cayo Guajaba side of N. end of 
Boca Carabelas. 8/25/31 


Sand. Cayo Sabinal side of Boca Carabelas. 8/25/51 
Dredgings from N. end of Zanja de Nuevitas. 8/25/31 


Pectens, Areas, Phacoides, ete. from dredgings of Zanja de Nue- 
vitas. Pleistocene or younger. 8/25/31 


West end of R.R. cut through Pt. Guincho, Nuevitas. Upper Hocene. 
8/27/31 


R.R. cut 700 m. NW. of 724, Nuevitas. 8/27/31. 

R.R. cut 100 m. NW. of Nuevitas station. 8/27/31 

Cuartel hill S. slope. Just W. of Nuevitas. 8/27/31 

Top of Cuartel hill directly above 727. Nuevitas 8/27/31 

C. Ballenatos (SW. Cayo) Nuevitas Bay. Upper Eocene. 8/27/31 
C. Ballenatos NE. Cayo. Upper Hocene. 8/27/31 

Sand and loose boulders. Punta Gorda de Guanaja. Punta Brava. 
8/29/31 


HABANA PROVINCE 
South slope of Loma Candela, chalk 3 mi. NW. of Gitines. 10/6/31 
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Ls. above chalk Loma Candela. Oligocene. 10/6/31 


Ls. above chalk, on 8. slope of Loma Candela on N. side of road. 
Same as 733. 10/7/31 


W. of San José de las Lajas, 2 km. 8. 10. Chalk. High in Oligo- 
cene. 10/7/31 


fi. side of road from San José de las Lajas to Managuero, approx- 
imately 4 km. 8. of San José de las Lajas. Probobly middle 
Eocene. 10/7/31 


About 8 km. S. of gSan José de las Lajas. Cuttings from Sage 
well. 10/7/31 


Top of hill W. of Ganuza to SE. 3 mi., 8 mi. NW. of Giiines. 
Upper Oligocene? 10/9/31 


739-49. Section from 8. Miguel to Jaruco along F.C.U.H. 


R.Ry. cut 100 m. W. of San Miguel station. San Miguel is Km. 33. 
10/12/31 


Kk. of San Miguel station, 100 m. 10/12/31 

E. of San Miguel station, 200 m. Upper Cretaceous. 10/12/31 
Cut just W. of Km. 35 on R.R. 10/12/31 

Gallo Forte, SE. of San Miguel. Upper Cretaceous. 10/12/31 
Km. 36 SE. of San Miguel, Cretaceous. 

R.R. cut in cut Km. 37 plus 20 m. Upper Cretaceous. 10/12/31 


Top of brown earthy series and bottom of light gray chalk. Km. 
38 F.C.U.H. 


Km. 39 San Miguel-Jaruco F.C.U.H. Upper Cretaceous. 10/12/31 


F.C.U.H. Km. 40 to Km. 40 plus 4 poles. ?Upper Cretaceous. 
10/12/31 


Km. 41 less 4 poles. F.C.U.H. ? Lower Tertiary. 10/12/31 
Serpentine and chalcedony. Loma La Gloria, Madruga. 10/13/31 
Diorite dyke, 8S. edge Madruga. 10/13/31 

Local chert replacement of serpentine, 1 km. KE. of Madruga, 
Cavernous ls. in CC. eut 3144 km. NE. of Madruga. 10/14/31 


Carretera eut 3144 km. FB. of Madruga. Continuons series in Cay- 
ernous Is. from base A. Upper Oligocene-Lower Miocene. 10/14/31 


Above 754 B, top of series on road N. of CC. cut E. of 14% mi. 
NE. Madruga. 10/14/31 
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Street corner in EK. edge of Madruga at intersection of CC. and 
road to Pipian. Upper Cretaceous. 10/15/31 


j-65, Series from Madruga NW. to Catalina. 


Cut under R.R. bridge 2 km. W. of Madruga at Central Sai 
Antonio. Upper Cretaceous=784—797. Notable locality. 10/15/31 


CC. cut 3.2 km. W. of Madruga. Upper Cretaceous. 10/15/31 


San Miguel, 5 km. W. of Madruga. Sample taken on both sides of 
Km. 5. 10/15/31 


Km. 6 W. of Madruga in road cut. 10/16/31 


Top of hill on 8. side of road 6 km. W. of Madruga. Tertiary. 
10/16/31 


Km. 7.2 W. of Madruga. 10/17/31 

Km. 7.6 W. of Madruga. Eocene. 10/17/31 

Km. 7.8 W. of Madruga. 10/17/31 

Km. 8.3 W. of Madruga. Giiines ls. 10/17/35 

W. of Madruga, 10.3 km. Chalky (?) phase of Giiines Is. 10/17/31 
Cantera Jene 2 km. S. Aguacate. 10/21/31 

Aguacate Valley. Boulder. 10/21/31 

N. of La Antonia 1 to 2 km. N. of Aguacate. 10/21/31 


Picadura de Aguacate, 4% km. N. of Aguacate on rd. to N. 
Yumuri fauna. 10/22/31 


S. 39 degrees E. of Hershey Mill on 8. flank of Loma Camar- 
ones 4 mi. N. of Aguacate. Probably Cretaceous. 10/22/31 


In old road cut 3 km. E. of Madruga near CC. So-called ‘‘ Juras- 
sie ls.’’ included in serpentine intrusion—Lewis loc. Chert re- 
placed serpentine. 10/24/31 

CC. Km. 9 E. of Madruga. 10/24/31 

Km. 10.3 CC. .E. of Madruga. 10/24/31 


CC. Km. 12 flat-lying marl between Km. 12-12.8 E. of Madruga. 
10/24/31 


CC. Km. 15.6 E. of Madruga. 10/26/31 


Chalk and large Lucina. Near Oje de Agua. 1.5 km. W. of La 
Catalina. Probably Upper Oligocene-Lower Miocene. 10/27/31 


Flat-lying caleareous ss. in bed of Mastopon Creek at Ayala 
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bridge, 3 km. SW. of Ojo de Agua. Cf. 767-8 Cavernous ls.? 
10/27/31 


Javernous Is. (?) Loma San Pablo, 3 km. NW. of La Catalina. 
777. 10/28/31 


_~ 


Cavernous ls. a little SW. of 778. Same horizon 778, 777. 10/28/31 


Corals and small Foraminifera from field on N. side of Carretera 
Central, 9.8 km. W. of La Catalina de Giiines, 777, 778, 779. 


Examples of weathering, 11.3 km. W. of La Catalina in ditch. 
Cavernous ls. 


Cavernous ls. 3 km. NW. of Ganuza. Upper Oligocene ? 10/29/31 
Cavernous ls. (?) from N. side of hill and Cretaceous rudistid . 
in field below. NW. of Morales, 4.2 km. E. of Ganuza, 1.3 km. 
N. of CC. Upper Cretaceous. 


W. of Madruga, 1 km. Road eut on CC. and trench in adjacent 
field, =757. Upper Cretaceous. 


R.R. cut on W. edge of Madruga, 100 ft. from intrusion. Upper 
Cretaceous. 


River sand. Bank of Rio Sagua, 300 m. downstream from Santa 
Teresa bridge. 1/5/32 


Apty. beds (?), 100 m. downstream from Sitiocito on Rio Sagua 
Recently exposed by river. 1/5/32 


La Rubia Quarry, 1.5 km. 8. of Sagua. 
Mogote Is east of La Rubia Quarry between carretera and R.R. 
almost on E. projection of hill, sightly north. Rudistid fragment. 


1/5/32 


Brown shales bordering (just above) dam ls. on N. at dam south 
Sagua. Eocene. 1/5/32 

Ls. chip 50 feet 8S. of dam on Rio Sagua. (Butt, et al., collected 
from same rock, called it Eocene from Diclyoconus-like forms.) 


1/5/32 


Mogote limestone. Makes dam in Rio Sagua, therefore is Dam 
limestone. Rudistid colony. Note that colony is not in boulder. 


Foraminiferal Is. Dyke in Rio Sagua. 1/5/32 
Limestone, 200 feet 8. of dyke in Rio Sagua. Orbitoides. 1/5/32 


Coco, 1.5 km. W. of CC. in callején along S. side of Loma Grillo 
on way to seep, approximately 4 km. E. of Madruga. 1/6/32 


Chalk, 200 m. EK. on branch road to E. from Pipian, 1 km. E. of 
Madruga. (Madruga chalk)? Cf. 833. Upper Cretaceous. 
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Foraminifera and rudistid? cast, 1.1 km. SE. of Madruga on 
Pipian Road. Upper Cretaceous. 1/6/32 


a and b. Chalk from Madruga-Pipian road, 2.3 km. SE. of Mad- 
ruga. Upper Hocene. 1/7/32 


Chalk from Rio Pipian at Pipian. 1/7/32 
Camoa Quarry at Jamaica. W. side of R.R. Ls. chips. Oligocene. 


Camoa Quarry at Jamaica. W. side of road, near top of column. 
Muddy ls., slacks with exposure. 


Cantera Portugalete, 1 km. N. of Jamaica. Ls. chips. 1/9/32 
Ls. chips, 1 km. N. of San José de las Lajas. 1/11/32 
N. edge of Cuatro Caminos, 6 km. NW. of Jamaica. 1/11/32 


Cavernous lIs., 1 km. NW. of Cuatro Caminos. cf. with Hato Nuevo. 
Miocene. 1/11/32 


Boulders from field, 1144 km. NW. of Jamaica pass at Jamaica. 
1/11/32 


Dirt, .56 km. SE. of San Francisco de Paula, in cut on CC, 1/11/32 
Chalk, 150 m. E. of Grua Victoria, 4.8 km. 8S. of Madruga. 1/12/32 


SE. Grua Esperanza, 200 m. (4 km. ESE. of Madruga). Upper 
Cretaceous. 1/12/32 


R.R. eut, .6 km. W. of Grua Cantarana (11 km. ESE. of Madruga, 
on FC. Central San Antonio). Upper Cretaceous. 1/12/32 


Tuff, about 1 km. W. of Grua Cantarrana, 9 km. E. of Madruga 
F.C.C.—San Antonio. Upper Cretaceous. 1/14/32 


Cretaceous direetly under chalk, 1+ km. 8. of Central San Antonio 
in railroad eut (= Bermudez 77). 1/14/32 


Loma la Tierra, 19.5 km. SE. of Havana. Cavernous ls. Brick 
yard. 1/15/32 


Shale and mud, 200 m. NW. of Loma la Tierra station 7.5 km. 
NW. of Portugalete. 1/15/32 


White marl with Pectens, Km. 15 SE. of Habana in R.R. cut, 
2.3 km. SE. of San Francisco de Paula. Miocene. 1/15/32 


Earth and oysters, 1.8 km. SE. of San Francisco de Paula on R.R. 
Miocene. 1/15/32 


Deep cut on R.R., .5 km SE. of San Francisco de Paula, =—807. 
See 858, 1180, 1181, 1195. Upper Cretaceous. 1/15/32 
Brown earthy beds at entrance to Campo Alegre, 2 km. NW. of 
San Francisco de Paula. Upper Cretaceous. 1/15/32 


Chalk from hill 1.6 km. E. of Luyano station near Habana. 
1/15/32 
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Lime gravel at Colegio Americano at Luyand, .6 km, SW. of Luy- 
and station. Upper Cretaceous. 1/15/52 


Earth with Foraminifera. New well 100 m. 8S. of CC. in Madruga 
on W. side of Pipian road. Cf. 837-831, 834-849. Stellate Fora- 
minifera. Ls. gravel. Upper Cretaceous. 1/18/32 


Cavernous Is. Calcareous alge, .8 mi. NE. of Tapaste. 1/19/52 


Loose unconsolidated ss. and sh. directly under Cavernous Is. 144 
mi. NE. of Tapaste on road to Sta. Barbara. 1/19/32 


Limestone gravel near top of Cretaceous (BBB.) 2 mi. NE. of 
Tapaste on road to Sta. Barbara. Upper Cretaceous. 1/19/32 


Below Cavernous Is. on south slope of Loma La Jaula, 5 mi. NNE. 
of San José de las Lajas. Upper Eocene. 1/21/32 


Chalk beds 1.5 km. W. of Central San Antonio, Madruga, on CC. 
Note black specks. Test for asphalt. 


Hard ss. beds within chalk. San Miguel Hill 3.5 km. WNW. of 
Central San Antonio, Madruga. 1/26/52 


Boulder in field, 3.5 km. NW. of Central San Antonio, Madruga. 
Upper Cretaceous. 1/26/32 


Andesite from Santa Rita Batey, 2.5 km. NW. of Central San 
Antonio, Madruga. 1/26/32 


Sediments just above igneous contact on Santa Rita road, 1.5 
km. NW. of Central San Antonio, Madruga. Upper Cretaceous. 
1/26/32 


Santa Rita road, 1.5 km. NW. of Central San Antonio. Cf. 837-821. 
Ls. gravel. Cretaceous. 1/26/32 


Foraminifera and large rudistid fragment, 1 km. SW. of Madruga. 
Titanosarcolites. Upper Cretaceous. 1/27/32 


Chalk lying above Cone sandstone, 550 m. N. of Grua Cayajabos. 
of Central San Antonio. Equivalent but not identical to 796. Cf. 
796. Upper Cretaceous. 1/28/32 


Foraminifera from field, 2 km. N. of Grua Cayajabos, 4 mi. NE. 
of Madruga. Cf. 821-831. Ls. gravel. Upper Cretaceous. 1/28/32 


Big Boulder bed, 900 m. 8. of Madruga. Upper Cretaceous. 
1/30 /32 

Hard ss. beds within chalk, 144 km. 8S. of Madruga. 1/30/32 
Ls. gravel bordering Cone sandstone on N. 700 m. 8. of. Grua 


Cayajabos, 4.5 mi. ESK. of Madruga. Cf. 821, 831. Upper Cre- 
taceous. 


HABANA AND MATANZAS ao 


Cgl. under Hocene-Oligocene chalk, 1.7 km. 8. of Cayajabos, 4.5 
mi. ESE. of Madruga. Upper Cretaceous. 2/1/32 


At Grua Cayajabos, 4.5 mi. ESE. of Madruga. 2/2/32 


From egl. sand beds under Eocene-Oligocene, chalk 4.5 (?) mi. 
ESE. of Madruga, 1.5 mi. 8. of Grua Esperanza, —812 —838. Up- 
per Cretaceous. 

MATANZAS PROVINCE 
Chalk at Echegarey, 2 mi. NE. of Cabezas, 11 mi. EK. and 3 mi. 8. 
of Madruga. Upper Hocene-Lower Oligocene. 2/3/32 


Ls., 4% mi. W. and in town of Cabezas. Along strike. Cervantes 
horizon. Oligocene? 2/3/32 


Ls. used for building material. S. edge of Cabezas. Cf.—766. 
2/3/32 

Ls., 3445 mi. N. of Giiines on road to Avala and Catalina. At ls. 
chalk contact. 2/5/52 
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Cavernous ls., 500 m. N. 27 W. of Armenteros and 3.8 mi. S. of 
Catalina. 2/5/32 


Ls. gravel, Calles Luyané and Enrique, Luyanoé. Lies directly 
over chalk. Upper Cretaceous. 2/10/32 


Calle Queto, 2 blocks 8. of Concha, Luyan6. 2/10/32 


Chalk. Lying directly under Ls. gravel, Calles Luyané and En- 
rique, Luyanod. Same as 846. Upper Cretaceous. 


Cavernous ls., 4.5 mi. N. of Cabezas lying directly on chalk. Ma- 
tanzas Provinee. 2/12/32 


Boulders from Cretaceous cgl. Rhyolite, pegmatite, basalt, ande- 
site, chert replacement, arkose. Located geographically almost at 
821 on S. edge of Madruga. 2/24/32 


Fragment of rudistid. Probably Big Boulder bed, .5 mi. SE. of 
Madruga. 2/24/32 


Ls. gravel below Cone sandstone, 750 meters W. of Grua Can- 
tarana on N: 30. E:, hill. 2/27/32 


Probably Lime gravel, 1 km. E. of Grua Cantarana. 2/27/32 


Cavernous ls., 1.1 km. 8S. of two water towers on Catalina-Giiines 
road. 2/28 /32 


Probably Cavernous ls., 900 m. S. 65 W. of Grua Esperanza and 
5 mi. 8. of Catalina. ?Lower Tertiary. 
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Boulders from field, 4.56 km. E. of Ganuza near Rio Makoton 
(or Rio San Mareos) on CC. 2/29/32 


Probably Big Boulder bed, 4 km. E. of Madruga on 8S. slope of 
Loma El Grillo. N. 82 EK. of C. San Antonio. The seep is N. 
10 W. of Grua Coneordia. 3/1/32 

Chalk under Lime gravel (i.e., bordering it on the N. in hill of 
deep cut on R.R. just south of San Francisco. (See 1180, 1181 
& 1195.) 


Cantera on N. side of R.R. track on W. edge of San Francisco. 
Upper Cretaceous. 3/3/32 


Beds at Lucero station on R.R. Buff sands and shale. 3/3/32 


Chalk bordering beds at Lucero on the south, just SE. of Lucero 
station on R.R. Upper Cretaceous? 


Probably Cretaceous Km. 10 of R.R. just S. of San Francisco de 
Paula. Eocene. Radiolaria. 3/3/32 


Chalk directly under the earthy sh. and ss., 4% km. N. of Santa 
Maria del Rosario. Basal Principe. 3/4/32 


Titanosarcolites, coral, and Foraminifera 4,1 km. N. of Santa 
Maria del Rosario on Guanabaco road. Cretaceous. 3/4/32 


Chips 1 km. N. of Santa Maria del Rosario on road to Guana- 
bacoa. Upper Cretaceous. 3/7 /32 


Dirty ss. and sh. beds. Cambute Station 7.5 km. E. of Habana 
on R.R. Upper Cretaceous. 3/7/32 


Marls above quarry limestone. Quarry just 8. of Guanabacoa. 
On Guanabacoa-Santa Maria del Rosario road. 3/7/32 


Marls below quarry limestone. Quarry just S. of Guanabacoa. 


E. of Central Porvenir, 1.1 mi., on N. side of road 6 mi. 8S. of 
Matanzas. 3/16/32 


E. of Central Porvenir, 1 mi., S. side of road. Matanzas Provinee. 
3/16/32 


i) 


R.R. crossing, 4% mi. E. of Central Porvenir. Matanzas Province. 


3/16/32 


Road crossing, .2 mi. E. of Central Jesus Maria, 8 mi. SSE. of 
Matanzas. 3/16/32 


SE. of Central Jesus Maria, 6 mi. Cretaceous, 3/16/32 


SW. of Madruga station, 500 feet, on cane road, From ant hill. 
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Chalk above Cone sandstone 4600 feet 8. of Grua Cayajabos (Mad- 
ruga). Cretaceous. 3/18 /32 


Cretaceous chalk, 1400 feet S. of Grua Cayajabos, Madruga. 3/18/32 
Light marls, 1 mi. N. of Cotorro on dirt road. (Cf. 815.) 3/21/32 


San Miguel del Padron, 2 mi. NW. of San Francisco de Paula. Big 
Boulder bed ? Upper Cretaceous. 3/21/32 


Brown shale between 300 and 600 meters N. of CC. on road to 
Camp Alegre (Diezmero) 1.5 mi. NW. of S.F. de Paula. Upper 
Cretaceous. 3/22 /32 

Big Boulder bed?, .4 km. N. of Cantera La Rosa, 1 mi. N. of San 
Francisco de Paula. Rudistid fragments and very few Foraminif- 
era. Upper Cretaceous. 


Ls. gravel? About 3 km. SW. of Luyan6é Station at quarry Santa 
Ana on road to San Miguel del Padron. 3/22/32 


Chalk above Cone ss? on N. side of Cantera La Rosa hill. Upper 
Cretaceous. 


Cavernous Is. at Nazareno, directly above chalk. 3/24/32 


Chalk from new well, 1 km. N. of San Antonio de las Vegas. Eo- 
cene. 3/24/32 


Above typical chalk, 2 km. E. of Nazareno. Upper Cretaceous. 


Chalk, 1 km. S. of Nazareno. High Eocene or lower Oligocene. 
3/24/32 


S. edge of El Calvario. Upper Cretaceous. 3/24/32 


Pebbles within Lime gravel, 200 ft. NW. of Lucero R.R. sta- 
tion on R.R.' Upper Cretaceous. 3/25 /32 


Pebbles in Lime gravel, 700 m. 8. 35 W. of Lucero station on 
R.R. Upper Cretaceous. 3/25/32 


Lime gravel, 8. edge of Mantilla, Calle Libertad, Reparto Los 
Tunos. Upper Cretaceous. 


E. of El Calvario, 700 m. Probably phase of Cone ss. Upper Cre- 
taceous. 


Chalk above Cone ss. of the San Francisco de Paula CC. eut, on 
hill 1 km. W. of CC. Upper Cretaceous. 3/27/32 
(N. B. 891—909 ine. were duplicated.) 


Tan chalklike material on south slope of Loma Grillo, N. 12 E, 
of Grua Concordia of Central San Antonio, 


S891P: 


891Pa. 


893P. 


894. 


S896P. 


897. 


S98. 


898P. 


899. 


899a. 


899P. 
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Havana-Giiines railroad cut, Km. 6 from Habana. 
Same cut, Km. 6 plus 3 poles. 


Chalk, 2 km. 8. of La Hnerucijada on road to Sage well south of 
San José de las Lajas. 


N. of Santa Maria del Rosario, 4 km., S. of Guanabacoa. 


NE. of 5S. end of carretera to Maraba, 1750 m. (halfway between 
Catalina and San José de las Lajas). Cretaceous. 


S. of F.C.U.H. on Guanabacoa, 1.3 km., Santa Maria del Rosario 
road. Upper Cretaceous. 


Cretaceous chalk within? Cone sandstone, 500 m. NW. of: Marabi 
road crossing of Rio San Marcos on road to La Luz. 


Upper Cretaceous, 200 m. W. of 839 on Cayajabos hill. 


Cavernous limestone, .6 km. from CC. on road to Marabé, 4 km. 
W. of Zaragoza. (Cf. 856. This is low in Cavernous ls.) Oligocene. 


N. of Grua Esperanza, 150 m., which is 6 km. E. of Madruga. 


.S. edge echinoid bed at Grua Esperanza bordering 895 P on south. 
g g 


Cavernous limestone near bottom of Cavernous ls. Grua Mary on 
railroad 6 km. E. of San José de las Lajas. Probably Oligocene. 


Along E. slope of Loma del Grillo, N. of Grua Esperanza of Central 
San Antonio. 


Cretaceous Cone sandstone or Lime gravel, 6.5 km. E. of San José 
del Lajas at Finea Valle. 


Chalk above Cone ss. 4600 ft. N. of Grua Cayajabos of San 
Antonio. 3/18/32 


. Matanzas Province, street cut just E. of Nena Machado Hospital, 


Matanzas. Miocene. 
Coral and echinoid fragments, 3.5 mi. s. of San José de las Lajas. 


Matanzas Province, cut on CC. just W. of Nena Machado Hospital. 
= Bermudez 5. 


linea Cervantes, 5 mi. 8. of San José de las Lajas. Coco. 4/24/32 


Marly Is. under batey at Finca Cervantes. Radiolaria. Probably 
HWocene. 4/24/32 


Matanzas Province, 300 m. S. of outlet to gorge, Yumuri Valley. 
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900. Camino Real, N. of Finea Cervantes, Hueco del Coco. 4/24/32 


900a. Cavernous ls. above echinoid beds, Finca Cervantes, 1 km. N. of 
batey house. 


900P. Matanzas Province. Cavernous Is. in Yumuri gorge, 8. side. 
901. Well, 3.5 mi. SE. of San José de las Lajas. 4/24/32 


901P. KE. of San Miguel del Padron, 1 km., N of San Francisco de Paula. 
Cretaceous? 


902. Lime ss. on the E. side of hill S. 88 W. of C.San Antonio 3.5 mi. 
SE. of San José de las Lajas. 4/24/32 


902P. Phase of.Lime gravel, 1.5 mi. E. of San Franciseo de Paula. 
903. Buff marl in Bejueal chalk, 2 mi. SW. of San José de las Lajas. 


903P. N. end of branch road to Cantera La Rosa, 1 mi. N. of San Fran- 
cisco de la Paula. BBB? Upper Cretaceous. 9/36 


904. At top of Cretaceous in road cut Km. 3.5 W. of Madruga. 


904P. Hill, 1 km. W. of San Francisco de Paula. Probably not Lime 
gravel. Cretaceous. 


905. Jamaica series, 750 m. S. of Jamaica. Low in series. Oligocene. 
5/27/32 


905P. North slope of hill in which cantera San Francisco de Paula is lo- 
eated. Lime gravel pebbles. 


905PA. Lower slope of same hill. 6/5/38 


906. Cavernous Is. (Jamaica series), N. side of Loma Portugalete on 
HK. side of CC. in quarry. 


906P. Southern limb of syneline about 1 mi. N. of Santa Maria del 
Rosario. BBB? Cretaceous? ; 
MATANZAS PROVINCE 
907. Upper Cretaceous at Batey Jesus Maria and continuation of same 
hill, 2 km. to W. .8 mi. SW. of Matanzas. 
907P. Habana Province, 1.75 mi. N. of Sta. Maria del Rosario. S. limb 
syncline. BBB. 


908. Chalk above fossil-bearing beds at 907, which oceur in hill running 
through Batey Jesus Maria. (Not from hill.) 


908P. NW. of San Francisco de Paula, 1 km., on east side of hill. Cre- 
taceous. BBB? 


909. Lime gravel, 1 km. 8. of Central Jesus Maria, 8 mi. SSW. of 
Matanzas. 4/29/32 
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916. 


917. 


918. 
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921. 
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BBB. with Foraminifera and echinoderms. Madruga-Cayajabo 
road, 1 km. E of Madruga, 25 m. HE. of 796 above chalk on the 
same road. Habana Provinee. 4/3/32 


Cretaceous, 4% km. E. of Mogote and 4 mi. W. of Central Jesus 
Maria, Matanzas. Cretaceous. 4/29/32 


Upper Cretaceous, 1 km. SW. of Central Jesus Maria. 4/29/32 


Green rock in Cretaceous limestone, 2 km. E. of Mogote, 10 mi. 
SW. of Matanzas. 4/29/32 


Upper Cretaceous. Below Lime gravel on Tapaste-Sta. Barbara 
road. Bed 4. Rudistids and Foraminifera. 


HABANA PROVINCE 


Diorite, 1.5 mi. N. of Santa Barbara, 3 mi. 8. of Campo Florido. 
5/4/32 


Serpentine, 2.5 mi. 8. of Campo Florido. 5/4/32 


Cavernous limestone from water well on Finea of Ruiz-Williams 
near Zaragoza, on CC. Depth 30’. 


Oysters and corals in field, .6 km. NW. of Cotorro on the N. side 
of the road. 5/11/32 


Basalt with chapapote inclusions, 1 km. NW. of Grua Esperanza, 
5.0 km. E. of Madruga. 5/17/32 


Echinoderms and Foraminifera from 500 m. 8. of Grua Esperanza. 
Big Boulder bed. 6/14/32 


Near Cretaceous-Hocene contact, 1 km. SE. of Grua Cayajabos, 
8 km. ESE. of Madruga. 6/14/32 


Kocene? mud, 1 km. N. 75° W. of Grua Cayajabos, Finca de José 
Cruz de Acosta. 6/14/32 


BBB., 300-500 m. E. of Grua Esperanza, 6.5 km. E. of Mad- 
ruga. 6/21/32 


BBB., 600 m. S. of Grua Concordia, 4.5 km. E. of Madruga. 
6/26/32 


MATANZAS PROVINCE 


First hill N. of mill hill, 600 m. N. of hill on which Central 
Jesus Maria is located, under Big Boulder bed. 7/3/32 


958. 


939. 


MATANZAS AND HABANA 57 


Probably same horizon as 924, 800 m. E. of 924. Foraminifera 
and Hamulus. 7/3/32 


CC. cut, approximately 4 km. SW. of Matanzas near Km. Post 
100 [97] from Habana. Gravel equivalent to upper Yumuri. 


Same locality as 926. 


Top of terrace on edge of bluff. S. side of Yumuri Gorge, W. 
of Ermita Montserrate. Pleistocene. 


Jaguey Grande to Cochinos Bay (Buenaventura). Matanzas and 
Santa Clara Provinces. 


Beds under Iglesia San Pedro, Versalles. Late Tertiary. 


Beds facing bay under Capilla del Asilo de Ancianos on Paseo 
Marti, Versalles. Probably high in Tertiary. 


CC. approximately 8 km. W. of city or Km. 94 plus 100 m. Up- 
per Yumuri. 9/11/32 


Km. 94 — 100 m. CC. 9/11/32 
Km. 95 — 500 M. CC. 7.5 km. W. of Matanzas. Miocene. 


N. side of Yumuri Gorge opposite large cave on S. side, under Cay- 
ernous ls. Pleistocene. 


Small cantera at side of Rio Bueyvaquita on road to Playa Buey- 
vaquita. E. side of Matanzas Bay. Pleistocene. 


Tejar Sta. Isabella, on Corral Nuevo-Matanzas road, approximately 
. km. W. of intersection with CC. 


Tejar Zayas, approximately .25 km. N. of CC. just E. of inter- 
section with Corral Nuevo-Matanzas road. Basal Yumuri. 11/24/32 


Walk in front of Ermita Montserrate, Matanzas. Cojimer? 


Cantera, 200 m. SW. of Ermita Montserrate, Matanzas. Low in 
Cojimar ? 


HABANA PROVINCE 
NE. of Grua Cayajabos, 1.5 km. 8 km. SE. of Madruga 
(Chawner). 


Tuff and andesite, (C-450), 1,100 m. SW. of Grua Cantarana, 
9 km. E. of Madruga. 


940. 


941, 


942. 


947. 


957. 


958. 
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Colony of reef-forming rudistids, 1.5 km. 8. of Grua Cayajabos, 
approximately 7 km. ESE. of Madruga. (Box io U. 8S. Nat. Mus.) 
6/14/32 


Cut on W. side of Ave. de los Presidentes near the, University 
of Habana, Habana. 7/15/32 


Tejar Consuelo (of Mato) La Cienaga, Reparto Cerro, Habana, 
1.3 km. east of Tropical Brewing Co., NE. of Puentes Grandes. 
Upper Eocene. 7/15/32 and 8/17/32 


S. of Ermita Montserrate. Habana, 700 m. W. of Ave. Ayesteran, 
2 blocks 8S. of Dominguez. Upper Cretaceous. 7/15/32 


Loma La Iglesia, Calles 10 de Octubre and Quirogas, Reparto 
Jesus del Monte, Habana. Stratigraphically Cretaceous. 7/19/32 


Calles Luz and 10 de Octubre, Habana. Cretaceous. 7/19/32 


Hill near NE. edge of Quinta Canaria’ on the road to Bejueal, 
near Arroyo Apolo. Cretaceous. 7/19/32 
Tejar Cuba at Arroyo Naranjo. Miocene. 7/19/32 


; 


Soft chalklike beds, .6 mi. SE. of Rincon on the road to Bejueal. 
This lies above the Cavernous limestone. 7/19/32 


Tan marl, 1.3: mi. E. of Bejucal. 7/19/32 
Building block chalk. Cantera on the N. edge of Bejucal. 7/19/32 


Cavernous Is. and overlying chalky beds. Hill N. of Bejucal. Oli- 
gocene. 7/19/32 


Calles Luz and San Luis, N. slope of Cantera San Miguel, Habana. 
Cretaceous. 7/20/32 


Calles Benavides and Colina, just N. of Cantera San Miguel. 
rept. Jesus del Monte. Cretaceous. 7/20/32 


Ls. gravel, north ‘slope of Loma Timon on Ave. Acosta, Vibora, 
Habana. 7/20/32 


Tan marl at Calles San Rafael and Mazon N. side of University 
of Habana. 7/23/32 


Dirty shales in R.R. cut E. of Vibora station who is in Calle 
10 de Octubre. Probably same horizon as 397 and probably 957. 
7/24/32 


‘Dirty shales (?) on NE. end of Lawton Hill, Habana. Upper 


Cretaceous. 7/24/32 \ 
a and b. 
a. Lower Eocene chalk, 
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b. Upper Cavernous ls. Cantera Criolla 500 m. 8S. of Puentes 
Grandes on W. side of Rio Almendares. 7/27/52 


Probably Upper Cretaceous. Dirty shales. Unilerlying Kocene 
chalk. Cantera Husillo, 1 km. 8. of Puentes Grandes, 7/27/52 


Eocene chalk in Cantera San Francisco 200 m. W. of 959. Prin- 
cipe fm. Radiolaria. 


Dirty shales, corner of Calles Sta. Catalina and Juan Delgado, 
2500 .me Ek. of pola’ Tropical? 7 Brewery. 7/28/32 


Dirty shales, 1,000 feet N. of Sta. Catalina R.R. bridge, 200 m. 
EK. of ‘‘La Tropieal’’ Brewery. 7/28/32 


Buff marl in Tejar San José, 1 km. SSE. of SE. corner of Cam- 
pamento de Columbia, or Calzada de Marianao at Calle Jesus 
Maria. 


Eocene marl and chapopote, Tejar Toledo, 2 km. N. of Central 
Toledo. 


Dirty shales and probably BBB., 200 m. W. of Ganado Station, 
Los Angeles (Luyané) back of Lykes Packing Plant in R.R. cut. 
Rudistids. 8/2/32 


PINAR DEL RIO PROVINCE 


CC. eut, 4 km. W. of Caimito which is Km. 35 on CC. Lepidocyclinas. 
Middle Oligocene. 8/3/32 


Light marl from holes for house foundation near base of Sierra 
Ksperon, 4 km. W. of Caimito. Hocene. 8/3/52 


HABANA PROVINCE 


Sediments lying directly on the Guanabacoa intrusion, deep cut 
of R.R. (FCUH) on the SE. of Guanabacoa, 50 m. 8S. of bridge. 
8/9/32 


Boulder with Hamulus from bed of serpentine boulders, 50 m. E. 
of R.R. crossing with Carretera to Guanabacoa which branches from 
Regla-Moro Carretera. 8/9/32 


Debris with magnetite from serpentine, 1 km. E. of Minas, E. of 
Guanabacoa. 


Tailings from water well, Batista, Habana, between F. & E., W. 
of R.R. near distillery. Upper Cretaceous. 8/16/32 


Dirty shales and chalk at Calles Ferrer and Marquis, Cerro, 
Habana. 8/17/32 


Finea Zapote. N. side of Regla-Guanabacoa R.R., 2.5 km. E. of 
Regla. Upper Cretaceous. 


60 BULLETIN 128 


wo 
wo 
rs 


974. KE. of junction of Cojimar and Matanzas Electric R.R. lines on 
the Cojimar Branch (Hershey Line), 300 m. Upper Cretaceous. 
8/19/32 


975. Dirty shales at Ingenito, 1.5 km. SW. of Cojimar on the Casa 
Blanea-Cojimar Carretera. Rudistids. 8/19/32 


876. Tan and while marl directly over Cretaceous, 1.5 — 2.5 km. W. 
of Cojimar on the Carretera to Casa Blanca. Cojimar fm. 


977. Wocene chalk. Tejar Andrade, 1.5 km. W. of Tejar Toledo, Mari- 
anao, Habana. 8/23/32 


% 
978. Marls in deep road cut across hill + 1 mi. NE. of Casa Blanca. 
Basal Yumuri beds. 8/27/32 
a. Cavernous Is. lying directly above basal Yumuri marls. 


979. (?) Upper Cretaceous below 978, .5 mi. E.cof Casa Blanca in 
deep road cut. 


980. Ls. and corals from highest beds bordering coast at Morro 
Castle, Habana. 8/28/32 


981. Friable material under coastal limestone, under La Cabanas 
near water’s edge. Media Villa, Casa Blanea. 8/28/32 


982. Bottom of Cavernous Is. in R.R. cut 1 km. E. of Arroyo Arenas. 
Probably not lower Giiines. 8/29/32 


983. Chalk under church at Arroyo Arenas. Universidad fm. 8/29/32 
984. Sand (Upper Cretaceous?) from .5 km. NE. of El Cano. 8/29/32 


985. Cut in Carretera Machado, 300 m. N. of Capdevila, S. of Habana. 
8/30/32 


986. Boulders from Cretaceous cgl. 2 km. NW. of Arroyo Naranjo 
on road to Capdevila, 2.6 km. from Capdevila turn. Note Alveolina 
included in pebble in egl. 8/30/32 


987. Cnralk eut from road 1 km. 8. of El Cano. 8/30/32 


988. From new well, .56 km. 8. of El Cano. Might have Recent fauna 
trom sand used in the conerete. 8/30/32 


989. Beds at Casa Blanca Ferry Station (on KE. side of Habana Bay) 
under police station. 


990. Cavernous Is. at Finea Orotava of Sr. Acosta, 1 km. NE. of Santi- 
ago de las Vegas. Well 30 m. deep. 9/5/32 


991. MKocene interbedded eale. ss. and chalk about 1 km. 8S. of Guatao 
(4 mi. SW. of El Cano) Finea EI] Bosque. 9/5/32 


992. From hill (ant hill) on 8S. edge of Guatao (4 mi. SW. of El 
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Cano). 9/5/32 


Eocene chalk from 15’ well on S. side of R.R. track near E. end 
of Jockey Club, Marianao. Lower Prineipe im. 9/7/32 


Perdigones from ditch S. of R.R. track 100 m. EK. of E. end of 
Jockey Club, Marianao 9/7/32 


Well on N. side of road from Arroyo Arenas to Playa Jaimanitas, 
1 km. NW. of Arroyo Arenas. 9/14/32 


Beds direetly under Cavernous ls., 1 km. E. of Jockey Club, Mari- 
anao, at Tejar Nobo. Lower Giiines ls.? 


Soft Cavernous ls. material Cantera Toledo, 200 m. W. of 996, 
1 km. E. of Jockey Club, Marianao. 


N. 80 E. of Grua Esperanza, Madruga, 1,250 m. 9/9/52 


PINAR DEL RIO PROVINCE 
Miocene marls with Teredo, .6 - 1.2 mi. N. of CC. on rd. to San 
Diego de los Banos. 9/22/32 


Miocene marls with Teredo 1.2 - 1.4 mi. N. of CC. on rd. to San 
Diego de los Banos. 9/22/32 


Miocene marls, 1.4 - 1.7 mi. N. of CC. on rd. to San Diego de 
los Banos. 


N. of CC. 2 mi. on rd. to San Diego de los Banos. Eocene ss. 


N. of CC., 2.1 - 2.2 mi, on rd. to San Diego de los Bafios. Hocene 
SS. 


N. of CC., 2.25 mi., on rd. to San Diego de los Bafios. 9/23/32 


N. of CC., 2.8 mi., on rd. to San Diego de los Baiios. Lower Prin- 
cipe fm. 


N. of CC., 3.4 mi. on rd. to San Diego de los Banos. 


HABANA PROVINCE 


Tan marl interbedded with Cavernous Is. on rd. from Casa Blanca 
to Cabanas. 


Chalk on E. edge of Casa Blanca on first turn (N. turn) of Her- 
shey R.R. Upper Cretaceous. 9/20/32 


Fossil-like tubes and dirt, 1.6 km. 8S. of Cerro crossing on Car- 
retera Machado. 10/4/32 


Ls. gravel 1.6 km. KE. of Bacuranao on S. side of rd. to Campo 
Florido. 


BBB., Exogyra, 3 km. 8S. of R.R. crossing at Minas. 10/4/32 


1012A. 


1012B. 


10138. 


1014. 
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1019. 
1920. 


1021. 


1022: 


1025. 


1024. 


1025. 


1026. 


1027. 


1028, 


1029. 


BULLETIN 128 336 


Well 200 {t. deep, Calles Carmen and Luisa Quijano, Marianao. 
Hoeene with Oligocene from above. 10/5/32 


Well 100 ft. deep, 75 ft. from 1012A. Cojimar fm. 10/5/32 


Chalcedonic replacement of chrysotile veins in serpentine. Old 
R. R. ent 3.2 km. E. of Guanabacoa. 10/6/32 


Marmonized lime at E. end of Guanabacoa intrusion, 200 m. W. 
of Baeuranao. 


) 


Upper Cretaceous sh. and tuffs (?) 3.7 km. S. of Minas on rd. 
to Arango. Cretaceous. 10/6/32 


From well 80 ft. deep, Calle Hospital near San Lazaro, Habana. 
Cretaceous. 10/7/°2 


Cavernous ls. at Vento, 6 mi. S. of Cerro, Habana. 


Marl 2 km. SW. of Cojimar on Hershey Electric R.R.. Basal 
Yumuri. 10/16-30/32 


Cta. Machado, 1,200 ft. N. of Calzada del Cerro. 10/28/32 
Cta. Machado, Loma Monserrat. Cretaceous. 10/28/32 


Near National Hotel, Habana, second eliff 50 ft. above water. 
11/1/32 


Playa from Parque Maine to Rio Almendares, Habana. First ter- 
race 6 ft. above sea level. 11/1/32 


Cantera Gavilan, near Rio Almendares bridge, Calle 23 and 382. 
Probably equivalent to 1021. 


S. face of hill 750 m. E. of Cojimar Gorge above ‘‘ Villa Real’’. 
Lower Cavernous ls. 11/6/32 


Basal marls in Cojimar Gorge, on E. side on the road to Finca 
Noria. Cojimar fm. 11/6/32 
Above Rio Almendares in Reparto Kohly, just 8. of Riverside 
Yacht Club. 

CAMAGUEY PROVINC! 


Loma Calixto, Nuevitas. Gifts from Hno. Leon, Dr. Mario Sanchez 
Roig and N. D. Chawner. 


HABANA PROVINCE 
Chiff on E. side of Rio Almendares opposite Riverside Yaeht Club. 


Cantera Grande on E. side of Rio Almendares en! of Gorge anid 
directly under Cavernous Is. 11/18/52 


INO }3 3245 
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CAMAGUEY AND ORIENTE 63 


Lowest Hocene, 200 m. approximately, 8. of 1026 W. side of Al- 
mendares River in Reparto Kohly. 


Rio Almendares, W. side stratigraphically above 1030 and below 
1026. Between Hocene and Cojimar beds. 12/11/32 


CAMAGUEY PROVINCE 


Kkm. 404.7 EK. of Habana, 7 km. W. of Ciego.-Rudistids in plata- 
nar. Cretaceous. 1/338 


Camagtiey, quarry, 8. side of CC. 42.2 km. W. of Ciego (418.5 km. 
E. of Habana). 


CC. eut, both sides, 425.5 km. H. of Habana or 36.1 km. W. 
of Ciego. Marly ls. 1/25/33 


Finca Manchuria, 1 km. 8. of F.C. Cuba Sta. at Majagua, 25 
km. W. of Ciego. Tan ls. with orbitoids. 1/26/33 


Cut in F.C. Cuba patio just W. of Majagua sta. (25 km. W. of 
Ciego) and just N. of cemetery. Ls. with Discocyclina. 1/26/33 


CC. eut 440.1 km. E. of Habana and 21.6 km. W. of Ciego. Marly 
Is. 1/26/33 


CC. cut just HE. of gate to Finea Jaguey, (1032) 7.3 km. W. 
of Ciego. May be geographically 575. Cretaceous? 1/26/33 


ORIENTE PROVINCE 


Quarry approximately 200 m. N. of CC. at Km. 724.1 or 29 km. 
EK. of Tunas. Cretaceous ls. and diorite. 1/28/33 


Serpentine pebble in ?Cretaceous egl. at Km. 736.2. 


CC. eut Km. 742.7 E. of Habana or 48 km. E. of Tunas. Yellow 
marl. Lower ?Oligocene. 


Quarry N. of CC. at Km. 743.2 or 48.5 km. E. of Tunas. Marly 
yellow Is. Lower Oligocene. 1/28/33 


CC. cut Km. 744.8 E. of Habana at Las Calabazas, 27.2 km. W. 
of Holguin. 


Quarry N. side of CC. at Km. 745.4 or 26.6 km. W. of Holguin. 
Rubble Is. 1/29/33 


Ditch at side of CC. at Km. 747.5 E. of Habana or 24.5 km. W. 
of Holguin. 1/29/33 


CC. cut Km. 749 E. of Habana or 23 km. W. of Holguin. 1/29/33 
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CC. cut Km. 749.7 E. of Habana or 22.3 km. W. of Holguin. 
1/29/33 


CC. eut Km. 753.5 BH. of Habana or 18.5 W. of Holguin. 1/29/33 
CC. Km. 777.1 to 778.1 (Loma Yayal) S. of Holguin. 1/29/33 
CC. Km. 776 to 777 or 4-5 km. S. of Holguin. 1/30/33 

CC. at Km. 779 E. of Habana or 7 km. S. of Holguin. 1/30/33 
CC. Km. 779.6 or 7.6 km. S. of Holguin. 1/30/33 

CC. Km. 780.4 to .5 or 8.4-5 km. S. of Holguin. 1/30/33 

CC. and crossroad at Kim. 781.1 of 9.1 km. 8. of Holguin. 1/30/7338 
CC. at Km. 781.7 or 9:7 km. S. of Holguin. 1/30/33 
Approximately 2 km. E. of La Cruz crossing on narrow gauge 
railroad to Daiquiri and the Santiago-Morro Castle road, S. of 
Santiago. 1/31/33 


N. of La Cruz crossing, 1.1 km. on narrow gauge railroad, 8. of 
Santiago. 2/1/33 


Immediately below and N. of 1056 on Loma La Cruz. 2/1/33 


Immediately below and N. of 1057 on Loma La Cruz, to 150 m. 
S. of brick plant. 2/1/33 


Santiago, opposite Museo Bacardi on Calle Marina, next Provin- 
cial Palace. 2/2/33 


Santiago, SE. cor. Calles Trocha and Santa Ursula. 2/2/33 


Santiago, Km. 969 (entr. to CC. from Calle Victoriano Garzon). 
2/2/33 


CC. between Km. 946 and 947 or 23-24 km. NW. of Santiago, in 
canon at high bridge on CC. 2/2/33 


CC. at Rio Frio, approximately 26 km. NW. of Santiago, or about 
942.7 km. E. of Habana. Eocene. 2/2/33 


CAMAGUEY PROVINCE 
N. of Sibanicu, 9.1 km., at Finca Aurora, on road to Vorella. /4/33 


N. of Sibanicu, 10.1 km.. on road to Vorella. Eocene. 2/4/33 


NW. of Sibanicu, 12.8 km., just W. of Vorella on Maraguan- 
Camagtiey road. 2/4/33 


NW. of Sibanieu, 23.5-4 km., on Maraguan-Camagiiey rd, 
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EK. of CC. on road to Arroyo Hondo, 4 km., about 7 km. E. of 
Camagtiey. 2/5/35 


Finea Arroyo Hondo, 8.5 km. NE. of CC. or at road junction 4 
km. E. of Camagtiey. Upper Cretaceous. 2/5/33 


NE. of Camagiiey, 9.1 km., on road to Minas. 2/6/33 
Finca Regla, Sierra Camajan, on road to Minas. 2/6/33 


Finca El Carmen, procedente de Regla, of Valentin Rodriguez, 
hill above house in platanar. Upper Cretaceous. 2/6/33 


Finca El Carmen, at foot of hill near house. Aptychus and am- 
monites. 2/6/33 


Finea Yueatan, hill above cantera diggings 1.1 km. NW. of gate to 
Finca Arango. VYampsia, Nerinea, caprinids. 2/7/33 


Raso de los Paredones, Cubitas Hills, S. side. 2/7/33 
Paso de Bigueta, Cubitas Hills, S. side. 2/8/33 


SANTA CLARA PROVINCE 


NW. of CC., 11.5 km., or 14.4 km. NW. of Central Tunicu on low 
hill just E. of Sierra Esperanza. Hill is N. 26 W. of Caja de 
Agua. Rudistids. 2/10/33 


Sierra Esperanza, about 5 km. NW. of Central Tunicu. Upper 
Cretaceous. 


SE. of Sancti Spiritus, 12.2 km., on road to Arroyo la Palma. 
2/10/33 


SE. of bridge over Rio Zaza, 2.4 km., on road to Arroyo la Palma. 
2/10/33 


’ 


Road cuts at Arroyo la Palma, 8.2 km. SE. of bridge over Rio 
Zaza or 12.8 km. SE. of Sancti Spiritus. 2/10/33 . 


CC. eut Km. 390.5 or 3.8 km. E. of Sancti Spiritus. 2/11/33 
CC. Km. 398.3 or 2.6 km. E. of Sancti Spiritus. Eocene. 2/11/33 
CC. Km. 388.9 or 2.1 km E. of Sancti Spiritus. 2/11/33 


CAMAGUEY PROVINCE 
E. of Arroyo Blanco, 150 m., in road to Majagua. 2/12/33 


Loma la Quinta (hill above 1085), 2/12/33 
See 1085. 
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See 1085. 

SANTA CLARA PROVINCE 
Carretera Central 517 km. NE. of Saneti Spiritus. Oligocene. 
2/13/33 


Limestone inclusion in diorite, 2 km. NE. of Sancti Spiritus on 
Carretera Central. 

PINAR DEL RIO PROVINCE 
NW. of Cayajabos, 3.5 km., and 500 ft. W. of San Luis, on road 
to 8. Francisco. F 


Aptychus beds, Charco Azul, 13 km. NW. of Artemisa. 
HABANA PROVINCE 
Bejucal, 1 km. SE. of Santiago de las Vegas. (Tschopp) 


Bluisi sands below Bejucal chalk. Cleopatra claim, 4 km. E. of 
Santiago de las Vegas. 


Large gastropods, Elmira; 150 m. EH. of 1095. Eocene. 2/22/33 


Sub-Bejucal chalk near Union, about 2.5 mi. 8. of San José de 
las Lajas, Habana. 2/22/33 


N. of CC. Hershey station on Barreras-Tarara, 700 m., Miogypsina 
beds. 2/26/33 


N. of Barreras-Tarara Station, 650 m., on F.C.C. Hershey. Basal 
beds under 1098. 


From water well at site of oil well, 1. km. N. or Tarara-Bar- 
reras station on F.C.C. Hershey. 

PINAR DEL RIO PROVINCE 
Tan marls .9 km. W. of Guanajay on road to Mariel. High Oli- 
gocene. 


Marls with numerous Lepidocyclinas and one Pauropygus, 4.65 
km. W. of Guanajay on road to Mariel. Eocene. 3/3/33 


Limestone with orbitoids from SE. side of Martin Mesa, 7 km. 
WNW. of Guanajay. 3/3/33 


Kl Morro Cement Plant, north of Mariel. High Oligocene. 


Road to G. Cotilde, .8 km. KE. of Mariel church. Probably Uni- 
versidad fm. 3/3/33 

HABANA PROVINCE 
Samples 1105-1109 Rio Guanabo gorge 14 mi. E. of Habana har- 
bor. 3/5/33 


See 1105. 
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MATANZAS AND Santa CLARA G7 


See 1105. 
See 1105. 


See 1105. 
MATANZAS PROVINCE 


CC. at boundary between Matanzas and Santa Clara Provinces. 
3/1/33 


Km. 228.5, Km. 228 CC., .6 W. of Boundary. 


SANTA CLARA PROVINCE 
ESE. of Esperanza, 2.5 mi., Loma Marmota. Cretaceous. Probably 
BBB. 3/7/33: 


Basal Hocene, 150 m. N. of Ing. San Francisco, 2 mi. NE. of 
Cruces on road to Cienfuegos. Basal Hocene. 3/10/33 


Hocene at Eoeene-Cretaceous contact, 2.5 mi. NE. of Cruces road 
to Esperanza. 3/10/33 


Green shales on W. edge of Cruces. 3/11/33 


Green shales 2.7 km. (1.7 mi.) SW. of Cruces, on rd. io Palmira. 
3/11/33 


Igneous flows and agglomerate, 5.1 km. (3.2 mi.) SW. of Cruces. 


Upper Cretaceous, 2 km. (1.25 mi.) N. or Ciego Montero in S. 
bank of Rio Anaya EK. of Banos. 3/11/33 


S. of Cartagena, 2.6 km. (1.6 mi.), or rd. to Ciego Montero. Oli- 
gocene. 3/12/33 : 


NW. of Rio Anaya ford, .8 km., on Ciego Montero-Cartagena road. 
a/iit 33 


W. of Banos, 1 km., in bank of Rio Anaya. Gallowayina. Cre- 
taceous. 3/11/33 and 3/14/33 


Marl in Rio Anaya, W. of crossing (downstream) from pool 
about 50 m. Probably same horizon as 4604. 


Kocene cherts, 3.5 mi. 8S. of Cartagena. 3/12/33 
N. of Rio Anaya, 2.6 km., at Niagara. 3/12/33 


N. of Tres Picos, 2 km., (2.3 mi.), S. of Cartagena. Cretaceous. 


3/12/33 


N. of Rio Anaya ford, 6.3 km., and 2.1 km. S. of Cartagena road 
to Ciego Montero. Oligocene. 3/12/33 
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S. of Cartagena, .5 km., at switehes on Rodas Cruces R.R. 3/12/33 
Tan marls in Rio Damuji on N. edge of Cartagena. 3/12/33 


N. of Cartagena, 3.6 km., (2.2 mi.), 3/12/33 

EK. of Salto, .7 km. Hocene. 3/13/33 

K. of Salto, 4.2 km., on road to Lajas. Upper Kocene. 3/13/33 
E. of Salto, 4.5 km., on road to Lajas in ereek. This is probably 
1639. Upper Eocene. 3/13/33 

==ihlelie 

SE. of Cartagena, 3 km., on road to Lajas. 3/13/33 

N. edge of Ceiba Hueca between Ciego Montero and Lajas. Map- 
ped Eocene. 3/13/33 

N. ot Ceiba Hueeca, 1.4 km. Upper Hocene. 3/13/33 

E. of Ceiba Hueca, 1.5 km. Cretaceous. 3/13/33 

N. of Ceiba Hueca, 3.3 km., (2 mi.), on Salto road. Mapped 
Oligocene. 3/13/33 

Bank of Rio Lajas, .8 mi. N. or Lajas, 6 mi. W. of Cruces. Map- 
ped Eocene. 3/13/33 

S. of Lajas, 1 km., on road to Cruces. 3/13/33 

S. of Lajas, 2.3 km. (1.4 mi.), on road to Cruces. Mapped Eocene. 
3/13/33 

Cantera Arriete near Ciego Montero, 8 mi. W. of Cruces. Basalt. 
3/14/33 

Damuji River at Rodas. Hocene. 3/14/33 


S. of Rodas, 3.1 km., on road to Ing. Dos Hermanos. Hocene. 
3/15/33 


N. of Dos Hermanos, .5 km., 4.5 mi. S. of Rodas. Cretaceous. 
3/15/33 


Rodas-Dos Hermanos road, 3.5 mi. SSE. of Rodas, 1.5 mi. NNE. 
of Dos Hermanos. Cretaceous. 3/15/33 


NW. of Dos Hermanos, 1 km., on road to Abreus. Cretaceous 
3/15/33 


SSE. of Rodas, 3.5 mi., 1.1 mi. N. of Dos Hermanos. Cretaceous. 
3/15/33 


EK. of Abreus, 1 mi., 200 m. E. of Rio Damuji. Cretaceous. 3/15/33 
W. of Abreus, 1.5 mi., 200 m. S. of turn to Ing. Constancia. Cre- 
taceous. 3/15/33 

N. of Ing. Constancia, 1.4 km., 


3/15/33 
W. of Ing. Constancia, 1 km., along R.R. or 3 km. S. of Abreus. 


2 mi. 8S. of Abreus. Cretaceous. 
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Cretaceous. 3/16/33 

SW. of Central Constancia, 1,300 m. Probably Cretaceous. 3/16/33 

Santa Lucia, 4.5 mi. 8. of Abreus. 3/16/33 

N. of Dos Hermanos, .4 km., 4 mi. 8. of Rodas. Cretaceous. 3/16/33 
s. (?Eoeene) over green shale (Cretaceous? Jasa Grande ir 

Ls. (?E ) g hale (Cretaceous?) Ca C le in 
R.R. eut 9.5 mi. SSW. of Abreus. 3/16/33 

8S. of Dos Hermanos, 1.6 km., 7 mi. S. of Rodas. Mapped Cre- 

taceous. 3/17/33 

S. of Central Dos-Hermanos, 2-3 km. Cretaceous. 3/17/33 

S. of Dos Hermanos, 1.5 km., 6 mi. 8. of Rodas. 3/17/33 

W. of Abreus, 2.5 mi., in front of Central Cienaguita. Rudistids. 
Upper Cretaceous. 3/17/33 


NW. of Guayabale, .5 km., (10.5 mi. W. of Abreus) in R.R cut. 
Upper Cretaceous. 3/17/33 


SE. of Cartagena, 3.5 km., on Salto road, S. side. Mapped Oli- 
gocene. 3/29/33 


SSE. of Cartagena, 1 km., on N. side of R.R. 3/29/33 


SSE. of Cartagena, .5 km., in creek bed under bridge at R.R. 
Mapped Oligocene. 3/30/33 


SSE. of Cartagena, .5 km., in new well, 100 m. NW. of 1162. 
Oligocene. 3/30/33 


W. of Cartagena, 1 km., on road to Turquino, new well. Oligocene. 
3/30/33 


WSW. of Cartagena, 1.5 km., .5 km. 8S. of Turquino road. 3/30/33 
WSW. of Cartagena, 1.5 km., 100 m. S. of 1165. 3/30/33 


SK. of Cartagena, .5 km., on Salto road, N. side of road. Mapped 
Oligocene. 3/29/33 
HABANA PROVINCE 


Shales direetly under Giiines Is. at Vento on General Machado 
road. 4/23/33 


Tejar de Retiro, 475 m. N. of Vento on road to General Machado. 
4/23/33 


Road cut at Tejar Retiro, 500 m. N. of Vento on road to General 
Machado. 4/23/33 
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Tejar Retiro and 150 m. N. on road to General Machado. Along 
road. 4/23/33 


N. of Tejar Retiro, 250 m., on General Machado road. 4/23/33 


N. of Rio Almendares bridge, 150 m., on Oarretera General 
Machado. 4/23/33 


Capdevila, on Carretera General Machado. 4/23/33 
PINAR DEL RIO PROVINCE 


i. of Central Merceditas, 500 m. and 400 m. SE. of Central. Dirty 
shales and Ls. gravels. 4/24/33 


W. of Bahia Honda, 5.5 km., on eta. Boulder in Cretaceous. 
4/24/33 


Country rock from 200 ft. level in asphalt mine, 1 km. N. of 
Cacarajieara, 8.5 mi. SW. Bahia Honda. 4/25/33 


ORIENTE PROVINCE 


S. end of Loma Maribona, 14 mi. W. of S. end of Bahia de Nipe. 
Oligocene? (Gift). 


NNW. of Palama Soriano, 15.5 mi., at Arroyo Blaneo, bed of Rio 
Cauto. (Gift). 
HABANA PROVINCE 


Shales interbedded with Ls. gravel and ss., Paredones, 5 km. 8. 
of San Francisco de Paula, on CC. 4/30/33 


Dirty shales on CC. 750 m. 8. of San Francisco de Paula (part 
of 807). 


MATANZAS PROVINCE 


SE. of San Antonio, 1 km., 13 km. W. of Matanzas on the F.C.C. 
Hershey. Footprint (Larios), Foraminifera and rudistid. 4/27/33 


SANTA CLARA PROVINCE 


Finca Los Pinos, 1 km. 8. of Palmira on road to Cienfuegos. Cre- 
taceous-Hocene contact. 3/20/33 


S. of Palmira, 2 km., on road to Cienfuegos. Eocene. 3/30/33 


Approximately 2.5 km. §S. of Palmira on road to Cienfuegos, 
3/30/33 
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SSE. of first bridge 8. of Sancti Spiritus, 5 km., on rd. to Arroyo 
Palma. Tschopp coll. 


HABANA PROVINCE 

Finea de San Francisco, 4.8 km. E. of San Antonio de las Vegas. 
Just E. of house of Francisco Millares on 8. side of road to La 
Ruda. Tschopp. 1/9/34 
Well of Carlos Gover at General Machado, 38 m. 6/28/33 

MATANZAS PROVINCE 
Corner of Calles Santa Rita and Montserrate, Pueblo Nuevo, 
Matanzas. Sand and Pecten (Janira). 


HABANA PROVINCE 


Buff marls and sand under the chalk, base of hill on Ave. Zapata 
under Castillo del Principe, Habana. Suggests Hocene. 9/17/33 


Brown earthy shale at bridge on Calle 4 over Zanja Real back of 
Ermita Montserrate. 9/17/33 


Gray limy sand at SE. corner of wall around Ermita Mont- 
serrate. 9/17/33 


Harthy shale from cut on General Machado road, 1 block S. of 
Ermita Montserrate. Cretaceous. 9/17/33 


Bluish and purple shale in cut on W. side of Cta. General 
Machado in front of Ermita Montserrate. 9/17/33 


Shales above 817 and above thin Is. ledge CC. 1 km. SE. of San 
Franeisco de Paula. Cretaceous. 10/1/33 


Hershey Electric R.R. Km. 43 and 2 km. W. of C. Hershey. 
HKocene. 


See 1196. 960 ft. W. of Km. 43 (B). Hocene. 
See 1196 (D) 650 ft. E: of Km. 42. 
See 1196 (C) 650 ft. E. of Km. 42. 


S. of Santa Cruz, 1 km., in road near river, N. of (.’ Hershey. 
12/10/33 


S. of Santa Cruz del Norte, 1.5 km.) nedr!C.- Hershey! Cojimar 


~ beds. 12/16/33 


yPFOor 


S. of Santa Cruz del: Norte, 1.7 kin \) N\! of ! Co Hershey. ‘November, 
1931 Astralium in plowed field, 
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Elevated beach, .56 km. S. of Santa Fé, W. of Jaimanitas, W. of 
Habana. 

Upper Cretaceous, 1.5 km. E. of Casa Blanen 30 m. NW. of En- 
lace Molina on F.C.C. Hershey, on road to Cojimar. 1/7/33 
About 1.5 km. E. of Casa Blanca and 325 m. NW. of Enlace 
Molina, 50 m. SW. of 1204. ?Lime gravels. 1/7/34 

a and b. New N-S. road cut 200 m. directly 8S. of first deep 
cut in coast ridge, 4% km. E. of Casa Blanca. Steeply dipping to 8S. 
b- on north. With small shark tooth. 

a. Lime gravels, .4 km. E. of Naval Sta. in Casa Blanea. 1/7/34 
a, b, e«. Road cut 1 km. W. of C.San Antonio on CC. 

Street cut between University and Stadium, Habana. | 

SE. of San Antonio de las Vegas, 4 km., 100 m. W. of second 
bridge on road to La Ruda. 1/9/34 


=401. Cantera Cacahual near Calabazar. Also echinoides from 
Finca Cacahul just S. of Cantera. Some from Howell. 


PINAR DEL RIO PROVINCE 


Atlantic loc. D51, 600 m. from Guayabo on: Guayabo-Cerro road. 
Guayabo is 10 km. W. of Pinar del Rio. 


HABANA PROVINCE 


Near Quivican, SE. of Bejueal. Gift from Dr. Sanchez. Probably 
Miocene. 

Eocene 600 m. approximately 8. of Central San Antonio, exea- 
vation W. of R.R. Just S. of 812. 1/14/34 


Upper Cretaceous, 1 km. W. of Central San Antonio in eut on 
new cane R.R. to Central Hershey. Abundant Foraminifera and 
one Lanicria in a conglomerate boulder and in matrix. 


PINAR DEL RIO PROVINCE 


Km. 5 on Guanajay-Mariel Cta., stratigraphically just below 1102. 
Lower Principe. . 


Ss., chalk, and cgl., 3 km. E. of entrance to Martin Mesa road, 
N. side of road. ?Lanieria. 1/17/33 


S. of arched entrance gate to Naval Academy at Mariel, 25-50 m. 
Oligocene. (N.E. Weisbord locality) 4462. 1/17/34 


N. of Hospital, .2 km., at Gnanajay on cane R.R. to Norona. 
Oligocene. 1/17/34 


White chalk on N. edge of Guanajay dipping S. Exposed in 
river and to E. 1/17/34 
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HABANA PROVINCE 
E. of Bejueal, 1 km., on road to Biajacas. Eocene. 1/24/34 


E. of Bejucal, 2.1 km., on road to Biajacas. White chalk, Eocene. 
1/24/34 


NE. of Bejueal, 1 km., on road to Caguaso. Probably low in 
Oligocene. 1/24/34 


Chalk directly under Giiines ls. on rd. from Bejucal to Santiago 
de las Vegas. S. slope of hill, 1 km. N. of Bejucal. High in Oli- 
gocene. Cf. Guanajay. 1/24/34 


N. slope of Mesa. Santiago de las Vegas-Tumba de Maceo road, 
1 km. S. of Santiago in rd. cut. High in Oligocene. Cf. Guanajay. 
1/24/34 

MATANZAS PROVINCE 


Beach at Armour’s Fertilizer Plant (Clelands) W. side of Ma- 
tanzas Bay. 1/1/34 
Terraces above Sinclair Oil tanks. W. side of Matanzas Bay. 1/2/34 


SANTA CLARA PROVINCE 


a- Ls. forming dam about + km. S. of Sagua. 
b- N. of dam, 300-350 m., on E. side of Sagua River. White lime- 
stone. 
e- Buff ls., just under Miocene about 350 m. N. of dam. Sagua 
River. 

HABANA PROVINCE 


?Prineipe chalk? KE. of Santiago de Las Vegas, 4 km.; 75 m. 
S. of 1095 which is old mine working, stake 1 on Cleopatra 
claim. 1/29/34 

Road cut, Caguazo, 2.5 km. E. of Bejueal. 


E. of Bejueal, 3.5 km., in road cut. 1/29/34 


Mina Angela Elmira, 6.5 km. E. of Bejucal. Chalk and sandy 
marl. 1/29/34 


S. 40 E. of 1231, 100 m. Dull sandy marl probably interbedded 
with chalk. Old mine working. 1/29/34 


Asphalt workings, 7 km. E. of Bejueal. 1/29/34 


Mine tunnel Loreta on Intervencién claim, 7 km. E. of Bejueal, 
1/27/34 


1246. 


1247, 


1248. 


1250a. 
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Chips and soil from 1 to 1.5 km. N. of Bauta on road to playa. 
1/31/34 


From well, Finca Rosa Marina, 2.75 km. N. of Bauta on road 
to playa. 1/31/34 


Finca Baracoa, 3.75 km. N. of Bauta on road to playa, from well 
8 m. deep. 


?Giiines limestone, 4.5 km. N. of Bauta on road to playa. 


Finca La Pastora, 1.75 km. NW. of Punta Brava on eallejon to 
Bauta-Baracoa rd. 1/31/34 


Marly clay (tan), 2.6 km. NW. of Punta Brava. 1/31/34 


S. of Jibacoa, 2 km., on F.C.C. Hershey. BBB. Foraminifera and 
rudistid fragments. 2/9/54 


S. of Jibacoa. 2.3 km., on F.C.C. Hershey. Eocene at Hocene- 
Cretaceous contact. 2/9/34 


S. of Bauta 2 km., road cut and field Finca Martinez. 2/11/34 


ENE. of Sta. Maria del Rosario, 1 km., on cta. to La Victoria. 
Lime gravel. 


S. of Gen. Wood asphalt mine, .6 km., 1.5 km. SE. of Santa Maria 
del Rosario (Fea. Tamarindo). BBB. 


Basal white marls of Giiines ls. El Berro and 250 m. NW. on rd. 
to Sta. Maria del Rosario. 2/16/34 


Basal white marls of Giiines ls., 1.5 km. NW. of El Berro on rd. 
to Santa Maria del Rosario. 2/16/34 


Fea. Mercedes, 800 m. 8. of Calvario Rd. on rd. to Managua and 
300 m. W. of rd. Echinolampus, Cassidulus, Cerion, Orthaulaa. 
2/24/34 

PINAR DEL RIO PROVINCE 


Quartz sand from Pinar gravels. Sand pit 7 km. 8. of San Juan 
y Martinez. Gift from Tomas Astiguieta. 2/28/34 


Phyllites (Cayetano formation), 1-2 km. W. of Lagunillas, 5 
km. N. of San Juan y Martinez. 3/1/34 


Rock chips, 4 km. N. of San Juan y Martinez on road to La- 
gunillas. 3/1/34 
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Lagunillas, 5 km. N. of San Juan y Martinez. Taken near and 
on contact with Cayetano. Titanosarcolites. Plagiotychus. 3/1/34 


Roek chips and echinoderms. Quarry 1 km. W. of San Juan y 
Martinez. 
) 9 


Jurassic ls., Loma Guane, 2 km. EH. of Guane. 3/4/34 


Vertically dipping clastic rocks bordering Jurassic ls. on E., 200 
m. E. of Loma Guane. 3/4/34 


Coneretionary boulders from red soil bordering Loma de Paso 
Real on E. with ammonites. 3/4/34 


Street in front of church, Guane. 


Edge in hill on NE. edge of Guane. Echinolampus, oysters, Fo- 
raminfera. 3/5/34 


R.R. turntable cut, Guane. 3/5/34 
MATANZAS PROVINCE 


Gorge of Rio Canimar, 8.75 km. E. of Matanzas on EH. side of Ma- 
tanzas Bay, =4974 3 mi. S. of mouth. 


HABANA PROVINCE 
N. of Cayo La Rosa, 1 km., S. of Bauta. 3/18/34 
N. edge of Corralillo, SE. of Bauta, 3/18/34 
Cantera Caimiti, 500 m. S. of Cantera Criollo Puentes Grandes. 
Spines. 4/8/34 
PINAR DEL RIO PROVINCE 


Loma Caoba, 3 km. 8. of San Diego de los Baiios, E. of old road 
to ceantera. HKocene. 3/26/34 


Loma Caoba, W. of road. Ant hill debris. 


First hill and carretera cut 8. of Loma Candela. From cut and 
adjoining field. Equivalent to 1001 or 1002. Hehinolampus (Loma 
Candela is cut by the cta. from CC. to 8. D. Bafios). Oligocene. 
3/27/34 


Rudistids, 1.5 km. W. of San Diego de los Bafios on road to La 
Guira. fRadiolites, Barrettia, corals, Foraminfera. 


CC. Km. 127.4 W. of Habana, 2 km. W. of road to San Diego de 
los Banos. 3/30/34 


1283. 


1284. 


1285. 


1286.— 


1286. 
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CU. Km. 133.7 W. of Habana, 100 m. E. of road to La Guira. 
Clypeaster. 3/30/34 

Km. 134 W. of Habana on CC. 100 m. W. of road to La Guira. 
3/30/34 

Arroyo del Toro, 5 km. NW. of San Diego de los Bafos, in 
ereek bed on trail to La Catalina. 3/9/34 

Ammonites. La Catalina, 9 km. NW. of San Diego de los Banos. 
Jurassic. 3/9/34 


La Guira, 5.5 km. W. of San Diego de los Banos. Ammonites 
in concretions. Jurassic. 


Finca La Campana, 2.5 km. N. of San Cristobal. 4/12/34 


N. of mouth of gorge of Rio San Cristobal, 300 m., N. of San 
Cristobal. 4/12/34 


Finca Nueva Vuelia, 1 km. approximately up gorge of Rio San 
Cristobal. 4/12/54 


N. of store at Loma La Cueva, 30 m., 1.5 km. N. of mouth of 
gorge of Rio San Cristobal. 


Boulders along 8. edge of hills N. of San Cristobal. 4/12/34 


Fine egl. or coarse ss. on 8S. slope of hills N. of San Cristobal. 
Somewhat 8S. of 1277. 


Aptychus beds. 1 km. NW. of La Muralla which is 6 km. WNW. 
of San Cristobal. 4/13/34 


Ammonites, .56 km. SE. of Rosario which is 10.5 km. NW. of San 
Cristobal. 4/13/34 


HABANA PROVINCE 
SE. of Km. 27, 100 m., on Habana-Batabano Cta. in creek bed. 


E. of Habana-Batabano road, 1 km., on braneh road E.. from 
Volean (Km. 25). 


E. of Volean on Habana-Batabano road, 300 m., on braneh road 
to Atije, 200 m. N. of Antillean well No. 2. 5/6/34 

Km. 25 on Habana-Batabano road. 5/6/34 

Cojimar marls. directly under Nat. Observatory at Casa Blanea. 
6/10/34 

1290. Hocene. Radiolaria. 

Street cut below Calixto Garcia Hospital Vedade. E. to W. 

A- Hard ledge under Departmento de Enfermeras. 
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1288. 


1289. 


1290, 


1294" 


1292 


HABANA PROVINCE WT 


B- Floor and 8. wall. Brown dirty sh. opposite Cowley Library. 
C- Tan marl above B. from W. edge of Cowley Lib. toward Ave. 
Ptes. 

D- Equals C but wash in street floor. 


Llanzo Station on Electric R.R. to Rincon (Kim. 7 plus 225 m.) 
Just N. of Arroyo Naranjo. 


N. of Llanzo Sta., 75 m., on Elec. R.R. to Rincon (Km. 7 plus 
150 m.) of Arroyo Naranjo. 6/24/34 


N. of Llanzo Sta., 500 m., on Elec. R.R. to Rincon at Paradero 
Vieja Linda. K. 6. 5. 


Km. 6 on Elec. R.R. to Rincon, 100 m. N. of Paradero Vieja 
Linda. 


Paradero Cotilla, Km. 5 on Elec. R.R. to Rincon. Probably BBB. 


NE. of Paradero Arada, 100 m., which is on Elec. R.R. to Rincon 
on cross road to San Juan on Habana-Bejucal Cta. Cretaceous. 


SE. of Lucero Sta., 240 m., on Elec. R.R. to Giiimes. 6/28/34 


—1301, Eocene. 


Km. 5.3, .8 km SE. of Lucero on Elee R.R. to Giiines. 


SE. of Cuervo Sta., 80 m., on Elec. R.R to Giiimes. (Cuervo is 
first station SE. of Lucero.) 


SE. of Cuervo Sta., 350 m., on Elec. R.R. to Gitines. 


SW. of Cano Station (8S. of Arroyo Arenas) 100 m., on Elec. R.R. 
to Guanajay. Equals Atlantic Refinimg Co. 5068. 7/13/34 


SW. of Cano Sta., 500 m., in cut on EHlee. R.R. to Guanajay. At- 
lantic Refining Co. 5067. 


Wrote Cano, lio mie ones LO pluses 75: ma on elec) IRAs Reto 
Guanajay. ‘ 


EK. of Km. 20, 350 m., 350 m. E. of Paradero Cruz de Piedra, 1750 
m. SW. of Cano, on Elec. R.R. to Guanajay. 


Km. 20 plus 200 m. or 2200 m. SW. of Cano or 200 m. SW. of 
Cruz de Piedra Sta. on Elee. R.R. to Guanajay. 


SW. of Cruz de Piedra Sta., 750 m., (Km. 20) on Elee R.R. to 
Guanajay. 


Road at Finca las Villas, 50 m. S. of CO. at Km. 20:5 W. of 
Habana. Lower Oligocene. 


1309. 


LSL0. 


1319. 


1320, 


1321. 
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CC. at Km. 19.5 W. of Habana. 


N. end of cut on Cta. to Rancho Boyeros (General Machado) N. 
of crossroad and .2 km. 8S. of crossing of F.C. Habana Central. 


- 1309 nre in sequence N-S. in this cut which is about 250 m. long. 


7/21/34 

N. end of cut to center of small syneline. 

Center of syncline to crossroad. 

Just S. of crossroad. 

S. end of cut. Includes some white marl from 8. end of cut, Hocene. 


S. of R. Cotilla, .1 km., 1 km. 8. of F.C. Habana Central crossing 
on Cta. to Rancho Boyeros. 


Cta. to Rancho Boyeros just N. of junction with cta. to Cerro 
via Quinta Palatino. 


Carretera to Rancho Boyeros, 1850 m. 8. of F.C. Habana Central 
crossing, 150 m. S. of junction with eta. to Cerro (Palatino). 
Eocene. 


‘*Modern Fabrica de Ladrillos’’? cantera just S. of CC. on E. edge 
of Punta Brava. 


N. of Punta Brava, 1.4 km., on road to Playa Santa Fé. 

Cut on cta. to Rancho Boyeros at Capdevila. N. end. 7/29/34 
=1315. Middle. 

==1315. South end. 

Approximately 2 km. N. of F.C.C. Hershey paradero Bacurano 
and .5 km. N. of entrance to gorge, in eave on E. side of Rio 


Bacuranao. Giiines Is. 8/5/34 


Calzada Real de Marianao and Calle San Pablo, La Ceiba, 
Habana. Cojimar. Upper Oligocene. 8/11/34 


I. end of R.R. eut (La Ceiba Station) Giiines. 


R.R. cut from La Ceiba Station 100 m. W. Cojimar. Upper Oli- 
gocene, 


PINAR DEL RIO PROVINCE 
Rio Sequito crossing, (at school and store) approximately 8.5 km. 


SW. of Pinar on rd. to San Juan y Martinez at Fea. Primavera 
and approximately 1 km. NW. of road. Echinoids, Amphisorus. 


1328. 


PINAR DEL Rio, HABANA, AND MATANZAS 79 


Uppet Oligocene. 

R.R. cut 400 m. W. of Km. 183 on Pinar-Guane line (approximately 
6 km. SW. of Pinar) and in Cantera Los Pinos and adjoining 
fields on both sides of tracks. 

Km. 17 on Pinar-Vinhules road. Phyllites and slates. Cayetano fm. 
8/27/34 

E. of Las Guasasas, 144 km., on S. slope of Sierra La Chorrera. 
8/27/34 

S. slope of Sierra Ancon on W. side of Puerta Ancon and % km. 
N. of Las Guasasas. 

Km. 14 (Mogote) Cantera Los Puntos, on Pinar-Vinales road. 


HABANA PROVINCE 


Cantera Roche, N. of Calzada Real de Marianao at ?Calle 3, near 
Los Gallos and cross cta. N. of Tejar San José. Oligocene. 


PINAR DEL RIO PROVINCE 


(1329 -1330). Guanajay-San Pedro cane R.R. samples taken down the 


1329. 
1300. 
Uae 
Haze 
1333. 
1334. 
1335. 
1336: 
NS B/C 
1338. 


aa aoe 
1340. 


1341. 


1342. 


1343. 


column. 
Ls. chips from field 2 km. N. of Guanajay on R.R. to Norona. 
S. end of R.R. cut 300 m. S. of Grua Norona. % 


From curve on R.R. 8. of Norona, S. 80 m. to 1330. 

Along curve on R.R. 8S. of Norona. 

N. of Norona curve, 50 m., in low cut on R.R. 

At Grua Norona. 

Cut 130-150 m. N. of Norona curve on R.R. Lowest white marl. 


Breecia ss. and sh. 175 m. N. of curve on R.R. Immediately under 
white marl. 


N. of Norona, 1300 m., on R.R. 

Approximately 1200 m. 8. of San Pedro on R.R. 
S. of San Pedro, 900 m., on R.R. 

Apty. beds at San Pedro, end of cane R.R. 


MATANZAS PROVINCE 
Shell loc. 1532. CC. 194 (4 km. E. of Colon). 


Shell loc. 1534. CC. Km. 196.9 (6.9 km. E. of Colon) approximately 
100 m. N. of creek. 


HABANA PROVINCE 
Shell loe. 1538. 


Road cut on eta. to Rancho Boyeros, 400 m. N. of Mazorra. Giiines 
ls. 


N. of Mazorra, 600 m., on eta. to Rancho Boyeros. 


$e 


1546. 


1347. 


_ 


B48. 
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MATANZAS PROVINCE 


‘*Asimuth 185 (magn.) from San Martin Sta., 1150 m., =Km. 5 
of R.R. Altamisal-Banaguises’’. H. I. Tschopp. 


“*C, Mereedes stack, 350 m. EK. and 400 m. N., 8. of Colon’’ 4H. 
I. Tschopp. 


CAMAGUEY PROVINCE 
Dredgings from Boca Grande. Coast 8. of Central Baragua. 
ORIENTE PROVINCE 


Granite. E. 1 Cuero Mines, Punta Cabrera, 10 km. W. of Santiago 
Bay, Oriente. Gift of Sr. Real, Prov. Eng. 10/11/34 


HABANA PROVINCE 


NW. side of hill W. hill of Tetas de Managua SE. of Habana. 
11/4/34 


W. slope of W. hill of Tetas de Managua on Finea Gavilan. 
Stratigraphically below 1350. 


Creek bed SW. of Batey of Finea Gavilan (200 m.). 
Creek bed on 8. slope of W. hill of Tetas de Managua. 


8. 30 W., % km., on road from Managua-Batabano Cta. at Km. 
21.5 (approximately.) This is lowest of 5 samples. 


N. of Guanabacoa, 13-4 km., on road to Cojimar. BBB. 11/18/34 


Diorite, serpentine, ete. Lykes Bros. ‘slaughter house Luyan6, 
Habana. Post-serpentine. 11/18/34 


MATANZAS PROVINCE 
Shell Mex. 1627. Km. 170 plus 750 m. CC. Quintana, W. of Perico. 
One echinoid. Upper Oligocene or lower Miocene. 

CAMAGUEY PROVINCE 
S. of Central Agramonte, 20 km., 1 km. approximately W. of Pal- 
marita switch located on main cane R.R. 8. of Central. Two Titano- 
sarcolites (gift from Mr. Thrall). 

SANTA CLARA PROVINCE 

Cgl. and overlying ls. from Falcon cut, Km. 324 E. of Habana 
and 23 km. KE. of Santa Clara on Carretera Central. Upper Cre- 
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taceous. 9/28/34 


Schist and pegmatite. CC. Km. 383.3 E. of Habana and 3 km. W. 
of Sancti Spiritus. 9/28/34 


HABANA PROVINCE 


Spines. Gitines Is., N. of Paradero San Francisco on F.C.C. 
Hershey. 11/25/34 


N. of Paradero San Francisco, 800 m., (on F.C.C. Hershey) in 
trail. 


Tuff 1 km. N. of Paradero San Francisco (on F.C.C. Hershey). 
Directly below Giiines ls. 11/25/34 


Brown shale near base of hill N. 30 W. of Paradero San Fran- 
cisco, under tuff. 11/25/34 


Interbedded shales and tuffs. Approximately 200 m. N. of Finea 
San Rafael on San Francisco Penas Altas trail. 11/25/34 


Upper Cretaceous. Finca San Rafael, 1 km. N. 30 W. of Para- 
dero San Francisco on F.C.C. Hershey. 11/25/34 


Excavation for house foundation on Finea Bienvenido, 300 m. W. 
of 1366. 


Uneconsolidated sand on elevated beach at Playa Tarara, Habana. 
11/24/34 


ORIENTE PROVINCE 
Manganese ore. El Cristo Mine. NE. of Santiago de Cuba. 10/10/34 


Chert from float near El Cristo Mine NE. of Santiago de Cuba. 
10/10/34 


Miocene. Solemya, Pecten, ete. CC., 1 km. N. of Santiago de Cuba. 
10/11/34 


Km. 44.1 8. of Sopimpa on R.R. to Trinidad. 11/7/34 


SANTA CLARA PROVINCE 
Omitted. 


Kin. 44.3 - 44.5 on R.R. to Trinidad. Green shale overlying schist. 
12/7/34 


1380. 
1381. 


1382. 
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Km. 44.5 on R.R. to Trinidad. Basal egl. associated with 1375, 
Eocene iossils in egl. 12/7/34 


Km. 48 on R.R. to Trinidad. Schists upfaulted into Eocene Is. 
12/7/04 


Km. 50 on R.R. to Trinidad. Cel. over schist. Some of the ls. is 
probably Cretaceous. 12/7/34. 


Iznaga Station on Trinidad R.R. (Km. 69). 12/7/34 


Batey of Central Trinidad. R.R. eut E. of house (prineipal). 
12/8/34 


SE. of batey of Central Trinidad, 1 mi., at Delicious. 12/8/54 
Batey of Central Trinidad, approximately 100 m. SW. of 1579. 
W. of Batey Central Trinidad, 1 km., in ploughed field. 


Soil from Ampara-Araca road, 1.5 km. SW. of batey of Central 
Trinidad. 


- 1388 numbers are progressively up the column from C. Trinidad to 


Trinidad City. 


Loma Buena Vista (Loma Roberto) 4.4 km. W. of C. Trinidad 
on cta. to Trinidad City. 12/9/34 


Finea Isidro, Loma Corojo, 1 km. E. of Sabanilla on C. Trinidad- 
Trinidad road. 12/9/34 


E. of Trinidad, 6.5 km., on rd. to C. Trinidad. 12/9/34 


S. of Picanicu, 1 km., Loma del Puerco. S. slope of. hill nearly to 
summit. (Same hill as Delicious—1380). 12/9/34 

Summit of ridge N. of Trinidad City, near Pieanicu. Oligocene. 
12/9/34 

Low dipping ls. flanking Trinidad schists on S., 4 mi. N. of 
Trinidad. High in Eocene. 12/10/34 

First schists to appear under 1389 on trail to Aguado del Santo. 
12/10/34 

Schists, 4.5 mi. N. of Trinidad. Ls. 12/10/34 

Schists at Finca Esperanza, 5 mi. N. of Trinidad. 12/10/34 
Schists at Finca Cicatero, 6 mi. N. of Trinidad. 12/10/34 
Colonia Maincu, 6 km. 8. 70 E. of C. Trinidad. 12/11/34 
Altered andesite, .4 mi. SSE. of Fomento at cemetery. 12/14/34 
Cretaceous ls. lying directly on altered igneous rocks 3 mi. SSE. 
of Fomento. 12/14/34 


1404. 


1405. 


1406. 


1407. 


1408. 


1409. 


1410. 


1411. 


1412. 
1413. 
1414, 
1415. 
1416. 
1417. 
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SSE. of Fomento, 2 3-4 mi. Ls. above 1396. 12/14/34 


Agglomerate lying on 1396-1397 ls. on Sipiabo-Fomento trail about 
2 mi. SE. of Fomento. 12/14/34 


Agglomerate from monoliths, 2.2 km. SE. of Fomento along rail- 
road. 12/15/34 


Km. 29 (2 km. 8. of Fomento) in bank of Rio Camerones. 12/15/34 . 
S. of Fomento, 1.7 km., along R.R. Earthy shales. 12/15/34 

S. of Fomento, .7 km., along R.R. Flat lying earthy shales. 12/15/34 
Green and gray shales at Fomento Station on R.R. (Km. 27). 
Eocene. 12/15/34 


EK. side of Guanabo Gorge, N. of Hershey R.R. Soft white material 
in bluff. Cojimar. Upper Oligocene. 12/30/34 


Poorly consolidated Ls. gravel along rd. 8. of bluff toward R.R. 
12/30/34 


S. of 1405. 
At gate.in trail N. of culvert No. 21 on B.R. 


HABANA PROVINCE 


Cut on Hershey R.R. just E. of trail N. on E. side of Guanabo 
Gorge at Km. 26. About 400 m. E. of Rio Guanabo. Ls. gravel. 
12/30/34 


HK. edge of Casa Blanea, N. of Hershey R.R. on rd. to Cojimar, 
due S. of 978. Ls. gravel. 1/13/35 


K. of Casa Blanca, % km., and S. of Hershey R.R. Ls. gravel. 
1/13/35 


In R.R. cut +700 m. E. of Casa Blanca, just E. of 1410 but on 
R.R. 1/13/35 


N. edge of Baez, S. of Cumbre. Cretaceous. Radiolaria. 1/27/35 
Kone lor 2/35 

Km. 19.2. Holes for foundation of tobacco barn. 1/27/35 

Km. 24.4. Agglomerate cf. with that S. of Fomento. 1/27/35 
Km. 25. 1727735 


SW. of Cabaiguan, 3.5 km. (Antonio Perez). May be Eocene. 
1/28/35 


s4 
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1419. 
1420. 


1421. 


1424. 


1426. 
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E. of Cabaiguan, 1 km., on CC. of Km. 368.4 E. of Habana. 
1/29/35 


K. of Cabaiguan, 2 km., on CC..Km. 369.4 E. of Habana. 1/29/35 
E. of Cabaiguan, 2.3 km., Eocene? 1/29/35 


S. of Guayos, 2 km., on CC. between Cabaiguan and Sancti Spiritus, 
Km. 275 E. of Habana. 1/29/35 


CC. Km. 375.5 K. of Habana, Loma Fragua, between Cabaiguan 
(itm. 367.4) and Sancti Spiritus. Upper Cretaceous. 1/29/35 


CC, Km. 377.1 E. of Habana between Saneti Spiritus and Ca- 
baiguan. 1/29/35 


CC. at Km. 376.7 E. of Habana or 3.5 km. E. of Guayos between 
Cabaiguan and Sancti Spiritus. 1/29/35 


N. of Vista- Hermosa, .6 km., crest on road NE. of Sancti Spiritus 
on road to Zaza del Medio. (VH. is ‘‘Moza’’ on Militar Map No. 
31. Cretaceous. 1/29/35 


N. slope of hill at Vista Hermosa lying directly upon ls. 1/29/35 


N. of N. turn of road, 1.3 km., W. of Tunicu on road to Isabela. 
9/1/25 

AVA fea) 

(Isabela is a finea in general direction of Caja de Augua). 
Upper Cretaceous. 2/1/35 


1427A. Due E. of 1427 in field, 1 km. W. of Tunicu, on N. side of road. 


1428. 


1429 - 


N. of CC., 3.2 km., on road to Arroyo Blanco im arroyo bank. 
2/2/35 st 


CAMAGUEY PROVINCE 
1436 in continuous series up hill (8S. slope of Loma La Quinta) 
with 1085 which is about .2 km. SE. of Arroyo Blanco on rd. to 
Majagua, 1085, 1429-1433 in Eocene. 2/3/35 


Ls. cliff. See 1429. 


Crest of hill, about .7 km. SE. of Arroyo Blanco on road to 
Majagua. 2/3/35 (7) ; 


1436 Continuous sequence in Oligocene SE. of 1433. 


About 1 km. SE. of Arroyo Blanco. Continuation of 1435. 2/3/35 


- 1440. In sequence on same hill as 1429-36 by another trail. 


‘ 


CAMAGUEY PROVINCE &5 


N. 58 E. of 1085, 600 ft., and equivalent to 1431 and 1432. High 
Eocene? 2/4/35. 


H. of 1085, 300 m., and equivalent to 1432. 2/4/35 

On crest of ridge, highest Hocene equivalent to 1433. 2/4/35 
About 1 km. 8. of 1085 in field and stratigraphically lower. 2/4/35 
Finca Baldivia, about 2 km. 8. 10 E. of Arroyo Blanco. 2/4/35 (2) 
S. of Arroyo Blanco, 2 km., along ridge. 2/4/35 

S. of Arroyo Blanco, 2.5 km., Oligocene. 2/4/35 


First river crossing 8. of Arroyo Blanco on road to Jatibonico 
near Vega de Varga 1 km. 8. of Arroyo Blanco. 2/4/35 


On road to San Marcos about 1 km. NE. of Arroyo Blanco, at 
base of hill. 2/5/35 


Finca Manuel, about 4 km. E. of A. Blanco on rd. to Santa Teresa. 


Finca Naranja China, 1 league W.,of Santa Teresa, about 2 mi. 
HK. of Arroyo Blanco on W. edge of finea. 2/5/35 


Finea Naranja China, about 21-4 mi. E. of Arroyo Blanco. Eocene. 
2/5/35 


Streets of Arroyo Blanco, upper beds in town. (In part equivalent 
to 605.) EHocene. 2/5/35 


Streets of Arroyo Blanco, lower beds in town. 2/5/35 


Finea Pan.ano Verde about 1 league SE. of Arroyo Blanco. 
Oligocene. 2/5/35 


First eut S. of Colonia Cristales de Jatibonico. Cut W. of Grua 
10, Rml. Juan Criollo. Oligocene. 2/5/35 


- In bank of Arroyo Cristales on Arroyo Blanco-Cristales road (1 
league SE. of Arroyo Blanco). Oligocene. 2/6/35 


Finca Santa Teresa (or Quesada in part) bordering it and Quita 
Pesares. 2/7/35 ? 


Small hill N. of Loma Yucatan Km. = N. of Camagiiey City. 
Rudistids. 


Arroyo Montejo on Camagiiey City-Maraguan road. 2/8/35 


About N. 30 E. of Loma Mina, on Camagiiey City-Maraguan road. 
(Geographically close to 1067.) 2/9/35 


1460. 


1461. 


1462. 


1463. 
1464. 
1465. 
1466. 
1467. 
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Finca Junquito, 1 km. E. of San Antonio on Maraguan road. 
Eocene? 2/9/35 


A. Chert from near San Antonio on Maraguan road. 


Finca Junquito, about 200 m. E. of 1457. 2/9/35 


Finca Rio Blanco on Najasa road, about 24 km. 8S. of Km. 280 
on ‘‘Cuba’’ R.R.X. Igneous-sedimentary. 2/11/35 


Banks of Arroyo Hondo 8S. of Camagiiey City on road to Najasa, 
+26 km. 8S. of Km. 280 on R.R. 2/10/35 


S. 50 E: of house at Arroyo Hondo forks, % km., S. of Pila, 
+27 km. 8S. of Km. 280 on R.R. 2/10/35 


Finea El Asiento y San José along road. Rudistid bed, on E-W. rd. 
2/10/35 

Ojo de Agua, SE. corner of Finca Loma Alta. 2/11/35 

Finca Belen (beds with Orbignya, Salenia, Tampsia). 2/12/35 
Finca Belen, stratigraphically above 1464, with Titanosarcolites. 
Serpentine terrain, 12 km. N. of Camagiiey. 

Light green tuff on road along S. side of Finca Chorillo. Coarse- 


grained sample from 2 km. E. on same road, 50 km. SE. of 
Camagtiey. 2/10/35 


S. edge of Nuevitas, marly ss. and ss. ledges at cemetery on road 
to Belen. 2/15/35 


Heneguén factory, 600 m. S. of first inlet W. of Pt. Santo Do- 
mingo, NW. of Nuevitas. 2/16/35 (1) 


Km. 67 Norte R.R., NW. of Nuevitas. 2/16/35 (2) 

Km. 67 Norte R.R., weathering products, nodules above. 2/16/45 
Km. 71 Norte R.R., N. of Nuevitas. 

NE. of 1472, 400-450 m. (Km. 71 on R.R.) Eocene. 2/16/35 
Nuevitas, 1 block 8S. and 1 block W. of overhead R.R. bridge. 
2/17/35 

1474. -1484. Eocene. 

Nuevitas, 1 block N. and 3 blocks E. of Hotel Acera de Marti. 


Riprap along Nuevitas beach, about Km. 73 on R.R. to Pastelillo 
(taken from cut at Km. 74). 
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1477. Km. 73.5 on R.R. to Pastelillo. 2/18/35 
1478. Km. 74 on R.R. Pastelillo. 2/16/35 


1479. Between Km. 73.5 and Km. 74 on R.R. to Pastelillo. Geographic- 
ally equivalent to 724 and 725. 


1480. Km. 75 on R.R. to .Pastelillo. 2/18/35 
1481. Km. 75.5 (Patio) on R.R to Pastelillo. 
1482. Km. 76.3 on R.R. to Pastelillo. 
1483. Pastelillo Station on R.R. E. of Nuevitas. 
1484. Near end of Norte R.R., about 1 km. NE. of Puerto Tarafa. 
1485. S. of Puerto Tarafa, .5 km., in road cut. - 
PINAR DEL RIO PROVINCE 


1486. Summit of Martin Mesa road, N. of Mariel-Guanajay carretera. 
Quarry on EK. side of road. Ls. gravel consolidated. 2/22/35 


1487. In road to Martin Mesa about 50 ft. E. of gate to Naval Acad. 
at Mariel. 2/22/35 


1488. At junction of road to Naval Aead. (from Mariel) and road to 
Martin Mesa; just S. of Naval Acad. gate. Continuous with 
1217 (to S.) and 1487 (to H.). 2/22/35B 


1489. In Mariel-Naval Acad. road about 50 m. S. of gate to Acad. 
and stratigraphieally below 1217. 2/22/35D 


1490. Just N. of road to Central San Ramon on Guanajay-Mariel Car- 
retera. 2/22/35 

1491. CC. cut, 4.8 km. W. of Caimito, Km. 39.9 W. of Habana. (West 
end long cut). Oligocene. 2/22/35 


HABANA PROVINCE 


1492. Around house of Chinese Legation on Finea Cruz de Piedra, 
about +.8 km. S. of Cruz de Piedra Sta. on electric R.R. ‘to 
Guanajay. 2/22/35 


MATANZAS—SANTA CLARA PROVINCES 
(Motembo village is in Matanzas Provinee, the oil field is in Santa 
Clara) 


1493. Surface chert over serpentine. Motembo. 3/5/35 
1494. Serpentine from San Juan well No. 9, 1317’. Also pieces from 
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1495. 


1496. 


1497. 


1498. 


1499. 


1500. 
1501. 


1502. 
1503. 


1504. 


1509. 


1510. 
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between 1100’ and 1440’. 
Serpentine. Motembo Mining Co., No. 4 at 152 feet. Note mag- 
nesite. 3/5/35 


Hard glassy rock. Motembo Mining Co., No. 4, 141-152 ft. 3/5/35 


Pink earth and serpentine from gas seep at Vesubio, 6 km. SE. 
of Motembo Mining Co. Pink earth is alge. 


Pumice and tuff, 500 m. SW. of mill at C. Soledad, Cienfuegos. 
In reforestation plot. Gift of Chas. Thrall. 


(See 1496.) Motembo Mining Co., No. 4, 141-150’ approximately. 
Hard rock resembling voleanie glass. St. Elias claim. 3/6/35 


Opal from boulder by cane R.R. on Vesubio, Motembo, 3/15/35 
White efflorescence on serpentine cuttings. Motembo. 3/15/35 


Peat. St. John well 31 about 200’. Donated by Mr. Maceari. 


Voleanie glass. Fragments on surface, Motembo. 3/15/35 


CC. Km. 319.3 E. of Habana, 8.3 km. E. of Santa Clara. With 
Mr. Thrall. Pre-Habana? Radiolaria. 9/28/34 


San Juan No. 11, 90-120 ft. Motembo. 4/3/35 


Finea Las Cruces, 6 km. E. of Motembo, Santa Clara Provinee. 
3/7/35 


Magnesite, Vesubio, W. of Motembo village. 3/27/35 


St. John ‘‘cellar’’ at Vesubio, W. of Motembo village. Low flat 
terrain. : 


S. of serpentine-sedimentary contact, 50-100 m., at Vesubio. Eocene 
contact with Dictyoconus. 3/26/35 


N. of Motembo, 2 km., near sedimentary contact. in pateh of 
Palma real, 3 km. 8. of San Juan. Eocene. Important. 4/6/35 


Motembo Field (8.C.) serpentine altering to chert. 2/3/35 


Motembo, §.C. Varelo No. 1, 980 ft. NW. corner San Juan. Santa 
Clara Province. 2/3/35 


W. of Motembo village, 1 km., cherts and sediments S. of cane 
R.R. Matanzas Province. 4/12/35 


Opal from serpentine. Motembo. 


NW. of Motembo village, 2 km., Matanzas Provinee. Surface peb- 
bles of fossil wood. 


vo 
SS 
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1518. 


1519. 
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ORIENTE PROVINCE 


SE. of Media Luna, 10 km., on road to Pelon in the junction 
to Niquero. 5/13/35 


La Junta, fineca of Carlos M. de Cespedes, 16 km. SE. of Media 
Luna. Oligocene. 5/13/55 


Rock from culvert at entrance to Finea Cabo Cruz, 28 km. SE. 
of Media Luna. Eocene. 5/13/35 


SE. of Media Luna, 28.1 km., about 3 km. SE. of Sevilla Arriba. 
Upper Eocene. 5/13/35 


rc 


Hard green shale, .5 km. N. of fault searp N. of Ingenio Cabo 


Cruz. 5/14/35 


N. of fault scarp in rd., 2 km., from Ingenio Cabo Cruz 200 m. N. 
of synecline. Dictyoconus, clastic Is. Hocene. 5/14/35 


N. of Cabo Cruz fault searp in road cut, 4 km., clastic Is. 5/14/35 


El Toro, W. of Ingénio Cabo Cruz. Two Clypeasters, gift of Sr. 
Juan Vazquez Orozeo of Ingenio Cabo Cruz. Pliocene? 


Street cuts in E. edge of Manzanillo (equal Nena Machado beds). 
Consists of B, C, D, and EH. 5/12/-5/15-16/35 


Basalt. Finca de Ramon Mufes, 16 km. SE. of Yara, just N. of 
seep. 9/17/35 


From cut in trail to Rio Manaecas, near house of Don Ramon 
Munes, 16 km. SE. of Yara. 5/18/35 


Sand and red ss. lying above tuff beds, 1.5 km. N. of west turn 
Rio Jicotea, .3 km. E. of Don Ramon’s house, 16 km. SE. of Yara. 
5/19/35 


Loma de la Torre, 3 km. N. of Jicotea; about 6 km. NE. of Don 
Ramon’s house. 5/19/35 


SANTA CLARA PROVINCE 


Motembo area. Apty. beds, Finea Colonge, 4 km. E. of Vesubio. 
Note veinlets. 5/30/35 


Serpentine altering to magnesite. St. Jolin well, Vesubio. 6/1/35 


ORIENTE ‘PROVINCE 
Chalcedony with lacey structure. Finea de Don Ramon Muniz, 16 
km. SE. of Yara, Rio Manaeas. 


Jobabo, country basalt covering terrain. Maclama Mining Co, 


5/3 /35 
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Country rock at stamp mill, Maclama camp, Jobabo. 5/23/35 
Intrusive rock at Maclama camp, Jobabo. 

Bottom of shaft (70’) Maclama camp, Jobabo. 5/11/35 

‘*Tron Hill’’, ore at surface, Maclama Mining Co. Jobabo. 5/7/35 
‘Tron Hill’’, Maclama Mining Co., Jobabo. Decomposed rock at 
foot of workings. 

Sediments from W. side or slope of ‘‘Ivon Hill’’. Dip into 
‘‘erater’’ Jobabo. 5/7/35 

Sediments. Same as 1538 but from tunnel. 5/8/35 

Porphyry lying above 1539 in tunnel. Jobabo. 5/8/35 

Andesite? crater of ‘‘Iron Hill’’ occurs around green rock (1542). 
Jobabo. 5/11/35 : 


Greenish rock. Little W. of middle of ‘‘crater’’ occurs inside of 
iy Sle syaAlyeis; 


‘Specular iron in iron ledge, 1 km. E. of Maclama camp. 5/6/35 
is; 100 mE. of “* Tron’ Hill’. .5/7 /3p 

Ls. dipping under chert on W. side of crater, 200 m. 8. 67° W. 
of ‘‘Tron Hill’’. 5/8/35 

‘*Kast contact’’, 200 m. S. of ‘‘Iron Hill’’. 


“West contact’’, 200 m. S. and 70 m. W. of 1546. 
Ls. with epidote, Maclama claim, Jobabo. 


CAMAGUEY PROVINCE 


Black basic igneous boulder embedded in consolidated beach, E. 
tip of Cayo Alto. 6/20/35 


MATANZAS PROVINCE 


Well 52 feet deep, 1 km. 8S. 30° W. of Central Alava. Oligocene. 
6/26 /35 


Well 375 feet deep, Batey Central Alava sample from cuttings. 
Lower Oligocene. 6/26 /35 


Bottom of 1551 well, 375 ft. Same fauna as 1551. 6/26/35 


Km. 202 United R.R., or .5 km. S. of Km. 213 on CC., 23 km. 
E. of Colon church. Schizaster. Oligocene. 7/13/35 


N. of Colon, 1 km., on road to Banaguises. 7/13 /35 


1560. 
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N. of Colon, .9 km., in quarries and .48 km. NE. of Granja. 
Oligocene. Stratigraphically 1555 is probably higher than 1042 
and lower than 369. 7/15/35 


Finea Josefina, 3 km. N. of Colon on rd. to Banaguises. Lower 
Miocene. 7/13/35 


N. of Km. 4, 1 km., W. of Colon on CC. on N. slope of hill. Lower 
Oligocene. 


Km. 224 CC., 4.5 km. W. of Matanzas-Santa Clara boundary. 
7/14/35 


Km. 230.4 CC. just W. of Cascajal. Tuff series. Lower Cretaceous. 
7/14/35 


Km. 230.9 on W. edge of Cascajal, Eocene egl. 7/14/35 


Granja ‘‘ Alvarez Reynosa’’, 1.2 km. N. of Colon. Well 23 varas 
deep. 200 m. W. of house and 200 m. 8. of quarry, 1555. Lower 
Oligocene. 7/15/35 


Well 35 varas deep, 100 m. N. of buildings of Granja ‘‘ Alvarez 
Reynosa’’, 1.2 km. N. of Colon. Eocene? 7/15/35 


Granja ‘‘Alvarez Reynosa’’, sweet potato field, 200 m. 8. of build- 
ings. Lower Oligocene. 7/15/35 

Finca Suvenir, 3.7 km. N. of Colon on road to Banaguises, W. 
side. Tinguaro muds. Oligocene. 7/15/35 


Batey Mercedes at W. entrance, in, R.R. cut 10 km. S. of Colon. 
Lower Oligocene. 7/15/35 


SW. edge of Central Mercedes Batey, 96 foot well. Twrritella. 
Lower Oligocene. 7/15/35 
Mercedes Batey, 150 m. S. of stacks. Lower Oligocene. 7/15/35 


S. of Aguica Station, 1 km., 9 km. E. of Colon. High in Giiines 
Is. ?Miocene. 7/16/35 


Finca Aguedita, 8 km. SW. of Los Arabos on cane line to Jacan. 
Oligocene. Shallow well. 7/15/35 


Pijuan, at enlace de Tinguaro. Oligocene. Adelina fauna. 


N. 45 E. of stacks of Central Mercedes, 100 m., 10 km. S. of 
Colon. Lower Oligocene. 7/15/35 


E. of Batey of Central Mercedes, .8 km., equivalent to 1571. Lower 
Oligocene. 7/18 /35 


1579. 


1580. 


1581. 


1584. 


1585. 


1586. 


“BULLETIN 128 546 


Boulder, surface, Motembo. Obsidian altering to serpentine. See 
1574. 7/20/35 

Obsidian altering to MgCo,, Motembo, San Elias No. 10. 

a- 175’ 

b- 215’ (33 bbls. of naptha) 


S. of Ingenio Saratoga, 4% km., (Bermudez 323.) 


. N. 50 E. of Motembo, 1 km., near Colonge cane line crossing. 


7/20/35 


Central Alava, new well at water cooler. Lower Oligocene. Exceel- 
lent. 7/22/35 


S. slope of Loma Babanasi, 8. of Itabo. Ls. and sand. Ls. washed 
with HCL. 7/23/35 


HABANA PROVINCE 


In road to coast about 80 m. N. of Peas Altas Station on Her- 
shey R.R. Brown sandy shale. Upper Cretaceous. 8/25/35 


Stratigraphically above 1578, gray marl and siliceous lenses with 
Radiolaria. Hocene. 8/25/35 


Stratigraphically above 1579, white marl. 9/25/35 


Stratigraphically above 1580 and just below Giiines ls., white marl, 


just above bend in rd. of Peas Altas Station. Note spine and 
barnacle. Eocene. 8/25/35 


MATANZAS PROVINCE 


Elevated beach at Castillo El Morillo, at entrance to Rio Canimar 
on E. side Matanzas Bay. Mollusks and corals. 


Soft lense within 4968, E. bank of Rio Canimar, about 3-4 km. 8. 
of Morillo, this is Careo (Cuban Atlantic Refining Co.) loe. 4968. 
Late Tertiary. Palmer and Bermudez, Mem. Soe. Cubana Hist. 
Nat., vol. 9, No. 4, 1935, is based on this material. 


Last outcrop on E. side of Rio Canimar N. of cuartel, about 1 
mi. S. of mouth. 


W. side Rio Canimar about 2 mi. S. of mouth (where small palms 

commence), Ist large cut N. of Andaribel. 
. ° 

About 3 mi. 8S. of mouth, Rio Canimar makes an 8S. turn. Bowden 

horizon. This is Careo (Cuban Atlantic Refining Co.) loe. 4974. 
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1588. 


1599. 
1600. 
1601. 
1602. 


1603. 


1604. 


1605. 


1606. 
1607. 
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S. of Mayajigua, % km., Santa Clara Province. Carco (Cuban 
Atlantic Refining Co.) loc. 2096. Haimea esperanzensia. 

Shell loc. 1532. (See Palmer loe. 1341.) CC. Km. 194 (4 km. E. 
of Colon). Flat Clypeaster. 

Shell loc. 1534. (See Palmer loc. 1342.) Km. 196.9 CC., Km. 6.9 
EK. of Colon, about 100 m. N. of créek. (Tschopp) 

Aptychus beds at seep, 6.3 km. N. 45° EH. of Central Dulce Nombre, 
N. of Los Arabos. Aptychus beds. 11/11/35 

Cabezas quarries in town. This is 843. (Brissoides zone.) 9/3/35 
Omitted. 

S. side of Yumuri Gorge, at tannery. 8/3/35 

Hill 44 km. 8. of Guanabana. Chalk. Lower Principe. 12/3/35 


Km. 16.2 H. of Matanzas on CC. sh., egl. Radiolaria, echinoid 
fragments, rudistids fragments (reworked?), igneous boulders. 
12/8 /35 


16.6 km. E. of Matanzas, on CC. near bend in road. 12/8/35 


S. of Limonar on road to Limones. Serpentine and Giiines ls. 
12/8 /35 


N. of Central Limones, 214 km., at Finea San Juan Bautista. 
Hehinoids (ef. Cervantes). 12/9/35 


N. of Central Limones, 34% km., at Finca Laguna de Paula. Ser- 
pentine Brissoides zone. contact. 12/9/35 


S. 65° W. of Central Limones, 800 m. Ant hill debris. Eocene. 
Probably Prineipe. 12/9/35 


8S. 75° W. of Central Limones, 500 m. Ant hill debris. Lower Prin- 
cipe. 12/9/35 


About 1 km. 8. of Central Limones, 100’ N. of Omphalocyclus loe. 
Cretaceous. 12/14/35 


S. of Santa Ana, 1 km., E. of Limones. 12/10/35 


E. of Central Limones, 5 km., on N. side of valley. Diabase. 
12/10/35 


E. of Limones, 3144 km., Giiines ls. diabase contact. 12/11/35 


K. of 1605, 100 m. Angular fragments in diabase roek. 12/11/35 
Limestone near serpentine contact. Reddish-brown rock from zone 


5 


between Is. and serpentine 3 mi. ENE. of Limones, near creek. 
12/11/35 
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Ls. at diabase contact, 15’ from contact, 100 m. W. of 1607. 


W. of Finca Patrona, 200 m. Ant hill debris. Upper Principe. 
12/11/35 


SW. of Patrona, 1 km. Eocene ls. 12/11/35 


W. of Batey Limones, 1 km. Cane R.R. cut just above chalk. Mid- 
dle Eocene. 12/11/35 


S. of Saratoga, 400-500 m. Middle Eocene. 12/12/35 
S. 65° W. of Saratoga, .7 km. Middle Eocene. 12/12/35 


> 


Manuelita on Guira-Saratoga cane R.R. Marl between chalk, 3 mi. 
SE. of Central Saratoga. 12/13/35 


S. of Manuelita, 700 m., on cane R.R. Middle Eocene. 12/12/35 
Gonzalo, about 7 km. N. of Guira. Kocene. 12/13/35 


S. of Limones, 600 m. Voleanie debris. Cretaceous plus Eocene. 
12/14/35 


E. of Ingenio Triunfo, 14 km., NE. of Limonar. Upper Cretaceous. 
12/15/35 


Battino, 6 mi. NE. of Limonar, light green tuff. 12/15/35 
COC. Km. 148.4; 8.5 km. W. of Jovellanos. 12/15/35 


CC. 9.4 km. W. of Jovellanos, Km. 147.5 E. of Habana. Rudistids. 
12/15/35 


CC. Km. 144.2 E. of Habana; 12.7 km. W. of Jovellanos. Rudistids, 
Cassidulus. 12/15/35 


Between Ibarra and CC., 17 km. E. of Matanzas. 12/16/35 
Km. 17 E. of Matanzas on CC. Hill on N..side of CC. Middle 
Eocene. 12/16/35 
HABANA PROVINCE 
Near Sage well. Km. NW. of Campo Florido. Upper Cretaceous. 
CAMAGUEY PROVINCE 


C. Jatibonico R.R., 500 m. 8. of CC. crossing on Ramal Juan 
Criollo. Oligocene-Miocene. 12/16/35 


N. of CC. crossing, 200 m., on Ramal Juan Criollo. Oligocene. 
C. Jatibonico. 12/26/35 
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S. of Grua 2, 100 m. Ramal Juan Criollo. C. Jatibonico. Oligocene. 
12/26/35 

N. of Grua 2, 200 m. Ramal Juan Criollo. 12/27/35 

Low cut 8. of Grua 3, at school. Ramal Juan Criollo. 12/27/35 
Low cuts 8. of Grua 4. Cgl. at S. end with Aptychus and chert 
and ls. (Cretaceous?) pebbles. 12/27 /35 


Near Ist creek N. of Grua 4. Juan Criollo. Oligocene. 12/27/35 


N. of Grua 4, 875 m. Ramal Juan Criollo. Probably geographically 
=602. Oligocene. 12/27 /35 


S. of switch to Ramal Trilladero (or Valle), Oligocene. 12/27/35 


About 150 m. (1st cut) N. of switch to Ramal Valle, C. Jatibonico. 
Oligocene. 12/26/35 


At new Grua, Km. 9 +280 m. Ramal Juan Criollo. Oligocene. 
12/27/35 


Cut at N. end of monte, just S. of Grua 9 (about .1 km. S.) 
Ramal Juan Criollo. 12 /27/35 


S. end of deep cut about 1-4 km. N. of Grua 9, Juan Criollo. 
Oligocene. 12/27/35 


Same as 1638 but may contain some Hocene. Fault. Eocene against 
Oligocene. 12/27/35 


Deep cut N. of Grua 9, Ramal Juan Criollo. Eocene. 12/27 /35 


Field on N. side of F. C. Cuba, approximately 300 m. E. of 
Paradero Trillo; approximately 5 km. E. of Jatibonico. Cassidulus. 
12/28/35 


Approximately 3-4 km. W. of Grua 9, beginning of curve. Ramal 
Criollo. Oligocene. 12/28/35 


End of curve, about 3-4 km. W. of Grua 9, Ramal Juan Criollo. 
Oligocene. 12 /28/35 


Just S. of Ramal to Jobo 1, in field. Oligocene. 12/29/35 
Curve N. of Jobo 2. Oligocene. 12/29/35 


Cut just N. of Jobo 5. Marl without Lepidocyclina. Oligocene. 
12/29/35 


SW. of Jobo 6, 4% km. Cgl. and Marl. Eocene plus Oligocene. 
12/29/35 


Curve N. of Jobo 6., C. Jatibonico. Cgl. Is. with Lepidocyelinas 
and marl. Oligocene. 12/29/35 


S. of Jobo 7, .2 km. Oligocene. 12/29/35 
Batey Cristales at Grua Alicia 2, C. Jatibonico. Oligocene. 12/30/35 


1662. 


1663. 


1664. 


1665. 


1666. 


1667. 


1668. 


1669. 


1670. 
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Field N. of Ramal Cristales, approximately 3-4 km. E. of Alicia 2. 
Oligocene coral reer witn Clypeaster cotteaui, 12/30/35 

Cane field approximately 200 m. N. of Batey Cristales. Hehinoids. 
Oligocene. 12, 30/35 


First cut on Ramal Valle, approximately .2 km. E. of switch from 
Ramal Juan Criollo. Oligocene. 12/30/35 


E. of switch on Ramal Valle, 1144 km., or 1144 km. W. of Valle 1. 
Oligocene. 12/30/35 


E. of switch on Ramal Valle, 2 km., or 1 km. W. of Valle 1. 
Eocene. 12/30/35 


First curve, 1.2 km. W. of Grua Valle 1 km. W. end is Hocene, E. 
end is Oligocene. 12/30/35 


Cane field above cut 1656. Oligocene. 12/31/35 
Low cut 144 km. W. of Valle 1. E. end of cut. Oligocene? 12/31/35 
Low eut just E. of Valle 1, C. Jatibonico. Oligocene. 12/31/55 


Long cut S. of Y switch on Ramal Valle. C. Jatibonico. Oligocene. 
12/31/35 ; 


Cut .3 km. N. of Valle 5. White marl with 1626 fauna. Oligocene- 
Miocene. 12/31/35 


N. 40 W. of Manguico, 700 m., approximately 10 mi. N. of Jati- 
bonico. Upper Cretaceous. 1/1/36 


N. of Jatibonico. 1/1/36 
SANTA CLARA PROVINCE 


Low cut approximately 1 km. 8. of Rio Jatibonico, approximately 
3 km. N. of Grua Blanquizal, Ramal Pelayo. C. Jatibonico. 1/2/36 


S. of Rio Jatibonico, 1.3 km., on Ramal Pelayo, C. Jatibonico. 
1/2/36 


N. of small ereek, .8 km., 1 km. N. of Grua Blanquizal, Ramal 
Pelayo, C. Jatibonico. 1/2/36 

N. of Grua Blanjuizal, 230 m., on Ramal Pelayo, C. Jatibonico. 
1/2/36 i 

Curve 14%, km. 8. of Grua Blanquizal, Ramal Pelayo, C. Jatibonico. 
1/2/36 

Long cut 11-4 km. SE. of Grua Blanquizal and 1 km. NW. of En- 
tronque Ciego Caballo, Ramal Pelayo. C. Jatibonico. 1/2/36 
Just NW. of switch to Ciego Caballo, C. Jatibonico. 1/2/36 
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CAMAGUEY PROVINCE 


Ramal Angelina, quarry in Giiines ls., 14 km. N. of Grua 1, C. 
Jatibonico. 1/2/36 

Ramal Melones, 4% km. W. of Grua Alvarez, C. Jatibonico. 1/2/36 
Ramal Bernal, C. Jatibonico, beginning of curve 2 km. 8. of En- 
tronque Mulas. Just under Giiines overlap. 1/2/36 


MATANZAS PROVINCE 
N. of Los Arabon, 2-214 km., on R.R. to Altamisal. Oligocene. 
SANTA CLARA PROVINCE 


Well, Huff finca, 2 km. N. of CC. at pomt 4 km. W. of Manacas. 
Chert is from 1 km. N. of Huff house in creek. 1/18/36 


NW. of entrance to Huff finea, 5.5 km., 4 km. W. of Manacas. 
Altered corals Is. 1/28/36 


NW. of entrance to N. H. Huff finea, 12 km., very near to Jiqui- 
abo, in bed of creek. 


Finea Union, 15 km. NW. of Manacas. ?Oligocene ecgl. with Apty. 
boulders. 1/18 /36 > 


W. of Manacas, 8 km. Mordazo gravels. 1/19/36 
Oligocene? Cgl. under gravel, 4 km. W. of Mordazo. 1/19/36 
HK. of Caseajal, .5 km. Flat Ls. Oligocene? 1/19/36 


Jiqui, 6 mi. N. of Mordazo on Central Washington cane R.R. 
Hocene, lower, middle or upper. 


Jiqui, 6144 mi. N. of Mordazo on C. Washington cane R.R. Well 
sample. 


In first curve SW. of Jiqui on cane R.R. of Central Washington, 
approximately 5144 mi. N. of Mordazo. 1/20/36 


N. of CC., 1144 km., on cane R.R. to Jiqui and Alvarez (south end 
of R.R. is 3 1-4 km. KE. of Cascajal on CC.) Green igneous rock. 
1/20 /36 


Well, 300 m. N. of S. end of C. Ramona cane R.R. at junetion 
of road N. 75° W. 25 ft. deep, oysters. (400 m. E. of Jiquiabo or 
5 mi. NE. of Mordazo). 1/21/36 


N. 60° E. of S. end of C. Ramona R.R., 1 km., NE. of Jiquiabo. 
Miocene? 1/21/36 
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1687A. E. of S. end of C. Ramona cane R.R., 3 km., 4 km. E. of Jiquiabo. 


1688 


1689. 


1690. 


1691. 


1692. 


1693. 


1694. 


1695. 


1696. 


1697. 
1698. 


1699. 


1700. 


1701. 


1702. 


1703. 


1704. 


1705. 


1706. 


Oligocene. 1/21/36 


W. of Central San Isidro, 120 m. Subaptychus. 1/25/36 
W. of C.San Isidro, 2.4 km., on Rml. Reptblica at N. switch to 
Ramal La Yaba. Miocene. 


W. of Central San Isidro, 4.7 km., on Rml. Republica. Miocene. 
1/25 /36 


ESE. of Quemada de Giiines, 6.4 km., at well near end of Ramal 
Salvador of C.San Isidro. White marls with oysters; on Sub- 
aptychus. Miocene. 


Loma Mulata, 9 km. N. of Central San Isidro (near loe. 251). 
1/26/36 


NW. of Quemada de Giiines, 214% km., on Carretera. Hocene. 
1/27/36 


WNW. of Rancho Veloz. 4.8 km., on San Isidro cane R.R. to Esper- 
anza de Reyes. Aptychus. 1/27/36 

NW. of Quemada de Giiines, 2 and 3-4 km. Interbedded thin lime 
beds and white marls. Upper Oligocene. 1/27/36 

S. of Rancho Veloz, 14.4 km., on C. Ramona cane R.R. to Jiquiabo. 
Upper Oligocene. 1/27/36 

8. of 1696, 300 m. 1/28 /36 

W. of Rancho Veloz, 11.2 km., on Ramal Socorro, at switch to 
Chavez (1 km. E. of San Pedro) C. Ramona. 1/30/36 

N. of Rio Sierra, 200 m., on C. Ramona R. R. to Chavez, 10 km. 
NW. of Rancho Veloz. Aptyehus. 1/30/36 

Geographically loc. 199 which is dam 1 mi. E. of C. Ramona on 
E. side Rio Maja. 

Garnet schist and actinolite. S. edge of batey C. Ramona, 4 km. 
E. of Rancho Veloz. 1/29/36 

Finca Santo Domingo, Arroyo Espindola, 8 km. SSE. of Coralillo, 
Granite. 1/29/36 

8S. of Rodrigo, 3.3 km., 10 km. NW. of Sta. Domingo. ?Middle 
Oligocene. , 

E. of Cuatro Caminos, 2.5 km., which is between Manguito and 
Calimete, 8. of Colon. Echinolampas and Clypeaster. (Tschopp) 
Oligocene. 3/21/36 


MATANZAS PROVINCE 


Along road to Central Puerto (Canasi) just N. of F.C.C. Hershey. 
Voleanie debris sediments. 3/22/36 
SW. end of Boca de Canasi. Possibly a slide. Lower Prineipe. 


3 /22/36 
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1708. 
1709. 
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1712. 


1713. 


1714. 
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HABANA PROVINCE 


Approximately 2 km. 8. of Jaimanitas, near Villegas well. Coji- 
mar. Upper Oligocene. 


Km. 39 plus 200 m., F.C.U.H., NW. of Jaruco. Hocene. 4/19/36 
F.C.U.H. Km. 39 plus 800 m. NW. of Jaruco. Cretaceous. 4/19/36 
F.C.U.H., cut 100 m. NW. of Jarueco road crossing. ?Eocene.” 


4/19736 
SOUTHERN SANTA CLARA PROVINCE 


NW. of Central San Agustin, 12.3 km. (7.7 mi.) on Salto cane 
R.R., .8 mi. N. of Rio Salto. Oligocene. 5/29/36 


Bank of Rio Damuji, 15.3 km. N. of Ceniral San Agustin on Salto 
cane R.R. Oligocene. 5/29/36 


NW. of Central San Agustin, 5.3 km. (3.3 mi.), on Salto cane 
R.R. Orbitocyclina. Cretaceous. 5/29/36 


S. 7 W. of Central San Agustin, 4.7 km. (3 mi.) Voleanic series. 
5/29/36 


N. of Central San Agustin, 8.3 km., 144 km. N. of Covadonga. 
Orbitoids. Eocene. 5/29/36 


SW. of Palmira, 4.2 km. (2.6 mi.), on Carretera. Large spines 
and orbitoids. Tertiary. 5/29/36 


SW. of Palmira, 9 km. (5.4 mi.), on Carretera to Cienfuegos. 
Branched spine. Oligocene. 5/29/36 


NE. of south end of Cienfuegos carretera, 1.8 km. (1.1 mi.) 
Large spines, orbitoides. Cgl. 5/30/36 


From Cienfuegos end of Carretera, 2 km. (1.2 mi) Same series 
as 1718. High in Oligocene. 5/30/36 


N. edge of Manacas, 5 km. N. of. Cienfuegos. Echinoids and 
orbitoids. Oligocene. 5/30/36 

Tan marls, 4.7 km. (3 mi.) SE. of Rodas on Cienfuegos-Rodas 
road. Cretaceous. 5/30/36 


SE. of Rodas, 3.9 km. (2.4 mi.), on carretera. Chert replaced 
Is. with Foraminifera. Eocene? 5/30/36 


SE. of Rodas, 5.6 km. (3.5 mi.), on carretera. Orbitocyclina. Up- 
per Cretaceous. 5/30/36 


N. of Manacas, 2.2 km. (1.4 mi.), which is 5 km. N. of Cienfuegos, 
on carretera. Orbitoids. ?Eocene. 5/30/36 


E. of Central Manuelita, 4% km. Titanosarcolites, Tampsia? 


Radiolarian Is., 24% mi. SW. of Ariza, 3 km. ENE. of Central 
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Manuelita. 5/31/36 


Voleanic series, 14% km. NE. of Ariza, on cane R.R. Filled blebs. 
Cretaceous. 5/31/36 


Finea Covadonga, 2 km. NE. of Ariza on cane R.R. Coco used for 
mortar. 5/31/36 


Fields 144 km. W. of Central Manuelita, along cane R.R.Ammonites, 
rudistids, Foraminifera. Cretaceous. 6/1/36 

Finea Columbia on Manuelita-Central Manuelita cane R.R. 500 
m. N. of Rio Anaya, 2.2 km. 8. of Manuelita Station of F. C. 
Unidos Habana. Cnert replaced Is. with Dictyoconus. 


S. of Central Manuelita, 1 km. Field near cantera. Orbitocyclina 
and stellate orbitoids. Upper Cretaceous. 6/1/36 


HABANA PROVINCE 


Alexander well, approximately 1600 ft. deep. 2 mi. (approximately) 
NE. of Barreras. Cretaceous. 9/3/36 


ORIENTE PROVINCE 


Manganese mines in El Macho, to leagues EK. of Central Pilon 
(Cabo Cruz). Beach boulder and MN sample. 9/13/36 


Igneous boulder. Arroyo de la Cueva, 13 leagues E. of Central 
Pilon. 9/14/36 


No. loe. 


Boulders in Arroyo or Rio Oeujal, 15 leagues E. of Central Pilon. 
9/15 /36 


Cu ore and sediments Rio Le Bruja, approximately 2 km. N. of 
coast, 17 leagues EH. of C. Pilon. 9/16/36 


Corals (Pleistocene?) elevated beach at Ocujal. 25 ft. above water. 
9/16/36 


Elevated (Pleistocene?) 150 ft. above water near Rio Turquino, 
16 leagues E. of Central Pilon. 9/16/36 


HABANA PROVINCE 


Quarry at about 31st St. Reparto Kohly, E. side of Rio Alemen- 
dares. Habana. 1936 


Light marl gray, lying directly under and a part of the series 
at 397 (on W. side of Lawton Hill, Habana, under 396). Eocene. 
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Radiolaria. 11/8/36 


1742. Dirty shales. Syneline 750 m. (approximately) 8. of Mantilla road. 
Hocene. Radiolaria. 11/8/36 


1743. Top of dirty shales on Lawton-Mantilla rd., 100 m. 8S. of inter- 
section with Habana-Mantilla road. 11/8/36 


1744. Low hill. Well debris. Approximately 2 km. 8. of Playa Jaimani- 
tas on Finca de Mauricio, just 8. of Villegas, 14 v. deep. This 
is resample of 1707. 11/15/36 


1745. N. of Campo Florido, 2.3 km., 100 m. W. of road to Guanabo. Up- 
per Cretaceous. 11/24/36 


1746. Finca Trinidad, 750 m. N. of Campo Florido-Majana rd. at a 
point 1 km. i. of Livo Tivo. Catopygus, coral, Prebarrettia and , 
1 sack of well debris. Upper Cretaceous. 11/24/36 


1747. EK. of Tivo Tivo (EH. of Campo Florido), 14 km., on N. side of 
road. Same horizon as 1746. 11/25/36 


1748. Fossil wood. Boulder in field, 3.2 km. KE. of Tivo Tivo crossing 
(HE. of Campo Florido) on 8. side of road. 11/26/36 


1749. W. of San Miguel (HE. of Campo Florido) Station, 100 m. Cre- 
taceous flow with blebs and opal. 12/1/36 


1750. Dried vein asphalt (carbon mineral), .9 km. E. of San Miguel 
station in creek bank approximately 75 m. N. of R.R. 12/2/36 

1751. Marl, 2.5 km. NE. of Piru (S. of C. Hershey) in earretera to 
Hershey. Under lower Giiines. Lower Principe. 12/3/36 


1752. Ant hill, 24% km. (approximately) SW. of Hershey mill. Upper 
Principe. 12/3/36 


1753. NE. of Tapaste, 1 km., in carretera to Hershey. Lower Giiines. 
Upper Oligocene. 12/4/36 
1754. N. of Jaruco-Carmen rd., .6 km., junction on rd. to C. Hershey. 


Ls. chips. 12/4/36 


1755. Cherty beds in white chalk. On R.R. just N. of Cucarache para- 
dero which is 4.1 km. N. of Jaruco-Carmen junction with rd. to C. 
Hershey. 


1756. Upper beds in F.C. Unidos eut W. of overhead crossing just W. 
of Jaruco Station. Lower Giiines. 12/4/36 
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Marl beds in ls. just below 1756, stratigraphically F.C. Unidos 
eut just W. of overhead crossing W. of Jaruco Station. Lower 
Giiines. 12/4/36 


Marl in F.C. Unidos cut at Jaruco, just W. of overhead crossing 
stratigraphically below 1757. Lower Giiines. 12/4/36 


S. of Peas Altas, 1 km., on N. side of serpentine intrusion. Basic 
igneous rocks. 12/11/36 


W. of San Francisco, 100 m., on F.C.C. Hershey. Dyke material 
in serpentine. 12/11/36 


NE. of Cantarana-Guatao rd. junction, 450 m., at finea of Sergio 
Carbé, SW. of Arroyo Arenas. Upper Eocene or Eocene-Oligocene. 
12/14/36 


Shell Mex. core well, 3.1 km. 8. of San Pedro, 8. of Guatac, 176’, 
spine; 190’, core. Surface rocks. 12/14/36 


ORIENTE PROVINCE 


Holguin-Gibara rd., 1 mi. SW. of Gibara. Unconsolidated gray 
marls, slightly silted. Probably Pleistocene. 12/29/36 


Pleistocene or Recent elevated beach at Gibara. 12/29/36 
Eocene? egl. on water front at Gibara. 12/29/36 


Tan sands and few shales at Mijial, 5 mi. (12.2 km.) E. of Holguin 
on rd. to C. Baguanos. Upper Cretaceous. 12/31/36 


Omitted. 


Same tan series as 1766, 1.3 km. 8. 45° W. of Mijial. Few igneous 
boulders. 12/31/36 


Voleanic tuff lying over igneous cgl. Purial (Las Mantecas on 
map), 8 mi. SE. of Holguin on C. Baguanos road. (16.7 km. SE. 
of H.) 12/31736 


E. of Purial (Las Mantecas on map), 1 km., 8.5 mi. SE. of Hol- 
guin on rd. to C. Baguanos. 12/31/36 


E. of Purial, 1.8 km., on rd. to Central Baguanos. 18.2 km. SE. 
of Holguin. Eocene. 12/31/36 

Oligocene? marls with a few Foraminifera, 3.5 km. SE. of june- 
tion of Macagua rd. at Purial (Las Manetas), 19.9 km. SE. of 
H. 12/31/36 


Cut on Ramal Tacdmara, approximately 6 km. SW. of C. Bagua- 
nos. 1/1/37 


1775. 


1776. 


We fe 


1778. 
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Ramal Tacamara, about 6 km. 8S. of C. Baguanos, stratigraphic- 
ally below 1773. 


Ramal Tac4mara, Ist cut NW. of Grua 2, about 6 km. S. of C. 
Baguanos. Below 1774. Corals. 1/1/37 


Near junction of Ramal Realengo with linea Principal to Cueto, 
13 km. SE. of C. Baguanos. Crab hole debris. 1/1/37 


Cut on linea Principal to Cueto, 150 m. E. of Batey C. Baguanos. 
WyAY/BHi 


Well approximately 12 vy. deep, on Ramal Haytes, 100 m. W. of 
Entronque Tacamara, SW. of C. Baguanos. Oligocene. 1/2/37 


NNW. of Central Tacajo, 5 km., on Rml. Rey. Serpentine associ- 
ated rock. 1/2/37 


Serpentine and magnesite? NW. of C. Tacajo, 3 km., on Rml. Rey. 
1/2/37 


Oligocene marls, on cane R.R. to C.Tacajo near switch to Rml. 
Rey. 1/2/37 
HABANA PROVINCE 


S. of Cruz de Piedra R.R. crossing on rd., .2 km., to Guatao. 
Close to fault. 1/17/37 


S. of Cruz de Piedra R.R. crossing, .6 km., on rd. to Guatao. 
Lower Oligocene. 1/17/37 


S. of Cruz de Piedra R.R. crossing, 2.7 km., on rd. to Guatao. 
Oligocene? 1/17/37 ' 


S. of Cruz de Piedra R.R. crossing, 4.7 km., on Guatao-Corralillo 
road. White marl (.9 km. SW. of Guatao) Oligocene. 1/17/37 


S. of Cruz de Piedra R.R. crossing, 5 km., on Guatao-Corralillo 
road, 1.1 km. SW. of Guatao corners. Oligocene. 1/17/37 


Same loc. as 1786, white marl interbedded with Lepidocyclina 
zone. Most of sample is above Lepidocyclinas. 1/17/37 


SE. of Guatao comers, 1.1 km., on rd. to San Pedro. 1/17/37 


SE. of Guatao corners, 1.3. km., on San Pedro road. Eocene. 
IVA Bif/ 


SE. of Guatao corners, 2.2 km.. on San Pedro road, at entrance 
to Granja Mendez Capote. 1/17/37 


SE. of Guatao corners, 2.6 km. on San Pedro road, in ereek 
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bed (near fault). 1/17/37 
Hill at San Pedro, 5 km. directly 8. of Guatao. 1/17/37 


NW. of Wajay corners, 5 km., .9 km. 8. of road fork in El] Cano. 
1/17/37 


Finca Nuestra Sefora de Loudres (Colegio La Salle), 2.9 km. 8S. 
of Cruz de Piedra R.R. crossing on the road to Guatao. Well 80’ 
deep (1935) near carretera. High Hocene. 1/31/37 

Old well (approximately 1933), approximately .8 km. E. of Fea. 


house, well approximately 100’. A gray marl interbedded with yel- 
low. 


Well approximately 5 m. deep on corner of Calles Santa Rosa 
and General Lee, Marianao. Cojimar. Upper Oligocene. 1/31/37 


MATANZAS PROVINCE 
Consolidated dune sand at surface where well is being drilled at 
boat landing, DuPont Estate, Varadero (approximately 2 km. E. 
of house). 
Consolidated dune sand from quarry between house and boat 


landing, DuPont Estate, Varadero. 
ryt ‘| 
SANTA CLARA PROVINCE 


HQ a 
Intrusive rock in Kohly tunnel on N. en Loma Gobernadora, 
Esecambray, Santa Clara. 5/2 /37 
Intrusive. N. of Loma Gobernadora, Escambray. 5/2/37 
Dyke rock N. of 1799, Escambray, Santa Clara. 

HABANA PROVINCE 


Brown shales, % block 8. of Neptuno on Mazon, just below the 
University. 5/7/37 3 


University hill near SE. corner of Rectorado. Unecontorted beds 
with dip of 5° W. Lower Principe. 5/7/37 


University Campus, basement of new library. Lower Principe. 
5/7/37 


Fields around Tumba de Maceo on road between Santiago de las 
Vegas and Bejucal. Lower Giiines. 5/9/37 
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N. of Bejuecal road, 150 ft., on rd. to Tumba de Maceo. Upper 
Oligocene. 5/9/37 

Gully sample, Tumba de Maceo road near top of mesa on S. side 
stratigraphically above 1805. Upper Oligocene. 

N. of Bejucal cta., 1 km., at top of mesa on rd. to Tumba de 
Maceo stratigraphically above 1806. 


MATANZAS PROVINCE 


, 


Tejar ‘‘Yumuri’’ loam of NW. end of Yumuri Gorge rd., Ma- 
tanzas. A landslide bed, B lowest beds (E. face). Cojimar up- 
per Oligocene. 5/15/37 


HABANA PROVINCE 
Ls. and marl above typical Cojimar of 978, in deep cut 4% km. 


EK. of Casa Blanca. 
A-ls. B- marl. 


Calle Montserrate entre Chacon y Cuarteles. Building excavation. 
Upper Cretaceous. 5/25/37 


-1819. Along Avenida Zapata below Loma Principe from Police 


Station to Avenida de los Presidentes. 6/25/37 
1- Loma Principe? at Police Station, W. of sewer. 


(2) Between sewer and unconformity with contorted shales. L. 
Principe? but lower than 1. 


(3) Just above unconformity — i.e., basal part of Loma Principe? 
(4) Just below unconformity in contorted shales, i.e., uppermost 
part of shales. Approximately 200 ft. E. of Police Station. Eocene. 


Radiolaria. 


(5) Contorted shales between unconformity and 380 ft. E. of 
Police Station. Hocene. Radiolaria. 


(6) Contorted shales with sandy layers, 380-550 ft. E. of Police 
Station. Eocene. Radiolaria. 4 


(7) White ls. layers in contorted shales, 550-670 ft. E. of Police 
Station. Hocene. Radiolaria. 


(8) Contorted shales, 670-950 ft. E. of Police Station. Lower 
Principe? Hocene. Radiolaria. 


(9) Contorted shales, 950-1180 ft. E. of Police Station, near base 
of exposed section. Eocene. Radiolaria. 


E, of Tarara sta., 25 m., on F.C. Cubana Hershey a few meters 
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from intrusion. Radiolaria. Cretaceous. 10/17/37 


Ploughed field, 30 m. SW. of Tarara Sta. on F.C.C. Hershey. 
Cretaceous? Radiolaria. 


Cut back of Police Sta. on 8. side of Prineipe Hill. 10/17/37 


Cut in proposed street on S. side of deep street cut that runs 
from Ave. de los Presidentes to University below Calixto Garcia 
Hospital. 10/17/37 


New workings in Tejar Consuelo, Cerro, 50 m. SW. of sheds. 
10/3/37 


MATANZAS PROVINCE 
Apty. beds, 500 m. NW. of Cantel, on rd. to Camarioea. 11/2/37 


Road cut 1 km. (approximately) NW. of San Juan de Wilson oil 
well. White chalk terrane with tuff? 11/2/37 


Quarry, 4.5 mi. NW. of Cardenas and 1-4 mi. W. of Cuatro Cam- 
inos, on S. side of road. Taken from stone fence at cantera. Late 
Tertiary or Pleistocene. 11/2/37 

yee TU | 


Foraminifera and half an echinoid from red soil over Is., approxi- 
mately 2 km. S. of Cantel. Hocene.. 11/4/37 


Altered and semialtered Is. at La Economia, 6 mi. W. of Car- 
denas. 11/4/37 


Ls. making red soil, approximately 1144 km. SE. of La Economia. 
Miocene. Upper Giiines. 


HABANA PROVINCE 


New Bosque Road on Almendares River, W. side of river near 
Y branch that goes to Puentes Grandes. Not in place, fill 500 m. 
approximately E. of Tropical Brewery. 12/1/37 


Weeot L8si> 0m sl2/1/37 


SANTA CLARA PROVINCE 


W. edge of Batey Dos Hermanos, in mulberry patch. Cretaceous. 
12/17/37 


S. edge of Batey Dos Hermanos, in stock corral. One rudistid. 
Cretaceous. 12/17/37 


Along trail from Dos Hermanos to Abreus-Rodas road, about 700 
m. NW. of Ingenio. 12/18/37 
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Abreus-Rodas cut in road, 2 km. E. of Abreus. Cretaceous below 
1147 and above 1837. 12/18/37 


Abreus-Rodas rd. cut 25 m. E. of Damuji River below 1836. Shale. 
Rudistid. 12/18/37 


Basalt (intruding) and contiguous rudistid Is. Silverita, 3.1 km. 
SW. of C. Manuelita. 12/19/37 


HABANA PROVINCE 


White chalk 700 m. E. of Grua Esperanza, F.C. Central San An 
tonio, 8.2 km. E. of Central. Cretaceous. 


SANTA CLARA PROVINCE 


(a) SW. of Batey Constancia, 4 km., Km. 5 3/4 8. of Constancia- 
Cieneguita cane line crossmg on Antonio Recio lines. Giiines. 


1/8/38 


(b) W. of Batey Constancia, 100 m. E. of Cieneguita crossing on 
cane R.R. Upper Cretaceous. 1/8/38 


N. end of Cienaga Ramal, 100 m., C. Constancia. Ant hill Miocene. 
W. of Batey Constancia, 100 m., at road crossing. Upper Creta- 
ceous. 1/8/38 

(a) Cane R.R., 6 km. W. of Abreus. 1/9/38 


Field 120 m. NE. of about Km. 4 1/4 of cane R.R. N. of Con- 
stancia and 4% km. W. of Abreus. Finca San Felipe. 1/9/38 


Finca San Felipe, well 6-8 varas deep, 100 m. W. of 1845. Upper 
Cretaceous. 


Well 12 varas deep, 25 m. from 1846. Upper Cretaceous. 
Km. 4 3/4 on Constancia-Abreus R.R. Rudistids. 1/9/38 


Top of hill in cornfield, 1 km. N. of C. Constancia, W. side of R.R. 
1/9/38 


SSW. of Constancia, 1 km., Cretaceous. 1/9/38 

8S. of C. Constancia, near Santa Lucia, ant hill. Upper Cretaceous. 
1/9/38 

Cocodrillo, Km. 27 on Cienaga Ramal of Central Constancia, 22.5 
km. SW. of Constancia. Upper Giiines. 1/10/38 

SW. of Cocodrillo, 5 or 6 km. Not on map. 1/10/38 

NW. edge of Batey Constancia. Cretaceous. 

W. edge of Batey Constancia. 1/10/38 


)6 - 87. Vicinity of C. Perseverancia. 


New well, 1817 m. N. 29 E. of chimney of C.Perseverancia. 
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1858. 


1859. 


1860. 


1861. 


1862. 


L863. 


1864. 


1865. 


1866. 


1867. 


1868. 


1869. 


1870. 


1871. 
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1/11/38 : 


NW. of Batey Maria Victoria, 300 m., 1 km. 8. of Aguada. Strat- 
igraphically probably Cretaceous. 1/12/38 


Old well, Batey Maria Victoria. 1/12/38 
Ant hill, Batey Maria Victoria. 1/12/38 


Murga, on cane R.R. between Lagunas Guanal and Los Patos, 25.5 
km. WNW. of Aguadas. Ls. with orbitoids. Miocene. 1/12/38 


N. bank of Rio Hanabana near bridge in Paquito Uno, 7% km. 
NW. of Aguada. Miocene. 1/12/38 


N. of Ramal Violeta, 700 m., 30-70 m. 8. of arroyo 4 km. ESE. of 
Aguada. Upper Cretaceous. 1/12/38 


Km. 1 Ramal Violeta, 4 km. ESE. of Aguada. Upper Cretaceous. 
1/12/38 

Km. 2 Ramal Violeta, 4 km. ESE. of Aguada. Upper Cretaceous. 
1/12/38 

Km. 1 Ramal Cascaras, 4 km. ENE. of Aguada. Ant hill on R.R. 
C. Gtiines. 1/12/38 


New well 12 ft. deep, Km. 1 3/4 Ramal Cascaras, 3.5 km. ENE. 
of Aguada. Giiines. 1/12/38 


Batey Victoria, 8 km. NE. of Aguada, old well. Giiines. 1/12/38 


Km. 5.1 Ramal Violeta, 5.5 km. ENE. of Aguada. Chert and ls. 
from cattle wallow, probably nearly in place. Kocene? 1/13/38 


Km. 8, Ramal Violeta, 5.8 km. N. of C. Perseverancia. Flat ls. 


ledge, W. side of arroyo. 1/13/38 


Km. 8.2 Ramal Violeta, 5.8 km. N. of C. Perseverancia. New well, 
14 varas deep. Upper Cretaceous. 1/13/38 


Boulders along cane R.R. .2 to .8 km. 8. of Batey Maria Victoria. 
1/14/38 
S. of Batey Maria Victoria, .1 km. Ant hill. 1/14/38 


Finca Guasimas, between old batey and cane R.R. 2 km. SW. of 
Batey Maria Victoria. Flat Is. Clavulina 1s. 1/14/38 


Km. 16144 Ramal Convento. Red Is. with orbitoids, 9 km. S. of 
Aguada, Cretaceous. 1/14/38 


1875. 


1876. 


1877. 


1878. 


Soe 


1880. 


1881. 


1882. 


1883. 


1886. 


1887. 


1888. 


1889. 


1890. 


1891. 
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Km. 17 Ramal Convento, 9.5 km. SSW. of Aguada. Cretaceous. 
1/14 /38 


Km. 3, Ramal Violeta and N. to and along creck to bridge. Flat 
ls. Cretaceous? 1/14/38 


End of Ramal San Jacinto, 2 km. N. of Aguada. Giiines. 1/14/38 


Km. 1.1 Linea Principal W. of Batey Perseverancia. Ant hill. Up- 
per Cretaceous. 1/14/58 


Km. 1.4 Finca Principal W. of Batey Perseverancia. Ant hill. 
Upper Cretaceous. 1/14/38 


Both sides of Km. 12 Ramal Campifa, along new road parallel to 
R.R. Corals. Upper Cretaceous. 1/15/38 


NNW. of Campina, 14 km. Directly below the flat Campina ls. 
of known Cretaceous. Single Lanieria laniera. Upper Cretaceous. 


1/15/38 


Campifia ls. lying directly over known Cretaceous, 1.4 km. NNW. 
of Campina. Clavulina |s. =1873. 1/15/38 


New well, approximately 1800 m. N. 72 EH. of Batey Perseve- 
rancia. Small amount of fair water, 4 varas deep. Upper Hocene 
or basal Cojimar. 1/15/38 


Well 14 varas deep, approximately 1500 m. N. 68° E. of Batey 
Perseverancia. Upper Cretaceous. 1/15/38 


R.R. Aguada-Anton Recio, 2.9 km. N. of Yaguaramas. Probably 
Tertiary Giiines. 1/16/38 


S. of Espumo, 100 m., 15 km. 8. of Campina. Ant hill. Upper 
Jretaceous. 1/16/38 


S. of Careno, 1.8 km., on R.R. to ©. Perseverancia. Upper Cre- 
taceous. 1/16/38 
MATANZAS PROVINCE 


Serpentine, altered ls. at contact and ls. 300 ft. from contact, Ma- 
tanzas-Cidra road, 2.1 km. N. of Porvenir branch. 2/12/38 
Matanzas-Cidra road (Km. 15 post), .6 km. N. of Porvenir branch. 
Diorite on S. side of intrusion. 2/12 /38 

Boulder in field. Matanzas-Cidra road at branch to Porvenir. 
2/12/38 


EK. of San Cayetano, .5 km., near Cidra. Upper Cretaceous chalk. 
2/18/38 
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CC. 2.7 km. SE. of Coliseo, Km. Post. 143 E. of Habana. Boulder 
chips in field.’ Eocene. 2/13/38 


S. of Ingenio Dolores, 500 m., chalk at base of hill underlying 
Giiines Is. (?). Eocene. 2/13/38 


Boulder 100 m. E. of 1893 from field. Red soil. 2/13/38 


Km. 16 cane R.R., 850 m. N. of Pichardo, NE. of Dolores. Eocene. 
2/13/38 


N. of Pichardo, 1608 m., and 300 m. 8. of Atrevido. Long cut 
in cane R.R. 2/13/38 


Creek bed just W. of Batey Asiento. Flat lying coarse Is. Cre- 
taceous? 2/13/38 
Carretera W. from Madan (Madan is 5 km. NW. otf Jovellanos), 
.7 km. W. of Carretera Central. Soft chalk. Middle LHocene. 
2/13/38 

HABANA PROVINCE 


Ceiba de Agua, Inst. Civico Militar. Well 70 ft. deep. This is 
middle of three wells near gate N. of buildings. 2/22/38 


Southern one of three wells N. of buildings near gate (15 ft. 
from 1899). This is well carefully sampled from top to bottom—60 
ft. Miocene. 

Opening between wells 1899 and 1900. About 58 ft. Miocene, 


Pozo de San Pedro. Inst. Civico Militar, 120 m. from dump. 


From dump of well 150 m.-S. of entrance gate. Well was 40 m. 
deep. Miocene. 2/26/38 


Rancho Boyeros road, 200 m. N. of Cerro crossing to the first 
crossroad. Chalk. Eocene. 3/13 /38 


Rancho Boyeros road, 300 m. N. of Cerro crossing. 3/13/38 


Reparto Cienaga, Calles Diego Velasco and Recurso, just 8. of 
Viveros of Obras Publicas. Lower Principe. 3/13/38 


Along Rio Hondo, starting 500 m. 8. of Km. 31 on Habana-Bata- 
bano Cta. Universidad. 4/3/38 


Rio Hondo, about 550 m. 8S. of Km. 31 on Batabano Cta. Lower 
Universidad. 4/3/38 


Rio Hondo, about 675 m. 8. of Km. 31. Middle Hocene. 4/3/38 
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1929. 
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Rio Hondo Km. 33. Middle Eocene. 4/3/38 


On branch road just W. of Rio Hondo, about 700 m. 8. 44° W. of 
ixm. 33 on eta. Middle Eocene. 4/3/38 


Rio Hondo, 750 m. W. of Km. 384. Middle Eocene. 4/3/38 


R 


ee. 


o Hondo, 375 m. S. of Km. 31. 4/10/38 (¢) 


Rio Hondo, 375 m. WSW. of Km. 31 in creek bed. Eocene. 4/10/38 
(d) 


Rio Hondo, 675 m. W. of Km. 31. 4/10/38 (e) 


by 


io Hondo, 300 m. 8. of Km. 30. Middle Eocene. 4/10/38 (f) 


Rio Hondo, 225 m. SSW. of Km. 80 ?Capdevila or lower Uni- 
versidad. 4/10/38 (g) 


Bend of road, 300 m. E. of Kim. 30. 4/10/38 (b) 


Km. 30.1 Batabano earretera. Probably lower Universidad. 
4/10/38 (a) 


Rio Hondo, 100 m. SW. of Km. 30 Capdevila. 4/10/38 (h) 
Rio Hondo, 625 m. N. of Km. 30. Lower Universidad 4/10/38 (i) 
Rio Hondo, 125 m. E. of Km 29. Lower Universidad. 4/10/38 (j) 


Creek bed on E. side of road, approximately 500 m. S. of Cruz 
de Piedra (Finea of Dr. Heidrich, near 1492). 4/18/38 


SANTA CLARA PROVINCE 


Diaz Pardo well No. 3, about 5 km. E. of Vesubio, and 1% km. 
S. of vertical Apty. beds. 4/24/38 


Cejas de Paula, 8. of Calonge’s store E. of Vesubio. Apty. beds. 
4/24 /38 
MATANZAS PROVINCE 


W. of Motembo, 2% km., well between 300 and 350 feet deep. 
Dictyoconus |s. Hoskinson donor. 


PINAR DEL RIO PROVINCE 


Puerto del Ancon, 100 m. N. of pass. ?Cayetano formation, badly 

deformed by overthrust block of Jurassic. Cayetano? 5/8/38 

Well, 5 km. EH. of Pinar del Rio (Km. 173 post) on CC. Giiines 

5/8/38 . 
HABANA PROVINCE 


Type locality of Universidad formation, Habana Univ. campus, 
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1941. 
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1944. 


1945. 


1946. 


1947. 
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above wall on Calle Ronda? where 955 was taken and just under 
1802 at SE. corner of Rectardo under old Patio de los Laureles. 


36. Along Habana-Batabano Cta., 8S. of Managua. 


(a) Curve in road at Km. 27.5. Tan marls. Lower Universidad. 
5/15/38 


(b) White chal from 150 ft. hill, 150 m. E. of 1930. Probably 
middle Eocene. 5/15/38 

(ec) Km. 27.1, near Menoeal. Capdevila. 5/15/38 

(d) Creek bed, 500 m. N. of Menoeal. 5/15/38 

(e) E. of Km. 26, 30-50 m. Probably middle Eocene, 5/15/38 

(f) At bridge on cta., Km. 25.3. 5/15/38 


Well, Km. 25.3 on eta. a. Harthy beds. b. White marl in same 
well. Eocene. 


PINAR DEL RIO PROVINCE 


Km. 144 -CC. W. of Habana. 5/29/38 

S. of Consolacién del Sur, .6 km. 5/30/38 

NE. edge of Consolacién del Sur. Miocene. 5/30/38 
N. edge of Consolacién del Sur. Miocene. 5/30/38 


Banks of Arroyo San Pablo, .8 km. N. of Km. 154 on CC. (1 kn. 
W. of Consolacién del Sur). 5/31/38 


Finca El Tigre, 2 km. N. 30° W. of Consolacién del Sur church, 
near batey. 5/31/38 


About 3 km. NW. of Consolacién del Sur, 1300 m. SE. of Hoyo de 
Lamar in road. Lower Eocene. 5/31/38 


About 1 league NW. of Km. 154 on CC., 1 km. approximately 
N. of bridge over Rio Leta, Barrio Leia, Finea Galves. Miocene. 
5/31/38 

Equals 1941 geographically but different beds, above sand, .3 km. 
N. of Km. 154. Teredo. Miocene. 5/31/38 

S. side of Rio Lefia, .6 km. 8. of Rio. For secondary creations. 
6/1/38 

Finca La Palma, 5 km. NE. of Consolacién, N. 50° E. of Fea. 
El Tige about 2 km. From well in blue gray sand. Crab found 
in this well. Miocene. 6/1/38 
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1949, 


1950. 


1951. 


1954. 


1955. 
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R.R. station at Consolacién del Sur. 6/2/38 
HABANA PROVINCE 


Habana-Giiines R.R., Km. 10 plus 650 m. approximately 600 m. 
S. of San Francisco de Paula. Eocene. 6/5/38 : 


MATANZAS PROVINCE 
Cane R.R. cut 4.7 km. S. 40° E. of Central Espana, 6/25/38 


Clypeaster given by guajiro said to come from 100 m. W. of CC. 
bridge over F.C. Unidos at Quintana. 6/26/38 


PINAR DEL RIO PROVINCE 
Shallow quarry 5.8 km. NE. of Artemisa., Km. 54 on CC. Cojimar. 


N. of CC., .6 km., at Km. 3 E. of Guanajay, just S. of San Gabriel. 
Upper middle Oligocene, slightly older than 1954 & 1955, 8/9/38 
(b) 


At San Gabriel, 3 km. ENE. of Guanajay, 100 m. N. of 1953. Oli- 
gocene. 8/9/38 (c) 


Tan marls, 75 m. N. of 1954 on N. slope of knoll. Oligocene. 
8/9/38 


1956-1961, All in section of Sierra Anafe. 


1956. 


Upper Cretaceous. 


?Lower Universidad. 
Oligocene. 


Oligocene. 


Upper middle Oligocene. 


Upper middle Oligocene. 

N. edge of Guanajay. 8/9/38 

N. of Guanajay, .6 km. Lower Giiines. 8/9/38 

Finea Jabaco (Chacon?) 3.8 km. W. of CC. at a point 2 km. 8. 
of Guanajay, top of hill, 8S. 12 E. of Naval School. Middle Oligo- 
cene. 8/10/38 

Bordering 1964 on N. slope of hill and extending 100 m. N. Strati- 
graphically above 1964. Middle Oligocene. 8/10/38 

Finca Jabaco (Chacon?) 8S. slope of hill, 250 m. 8S. of 1964. 
EKocene-Oligocene. 8/10/38 


Finea Chacon, 4.5 km. W. of CC. on road starting 2 km. 8. of 
Guanajay. 8/10/38 
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Well debris 500 m. I. of Zapote, 9 km. NE. of Artemisa on Las 
Capellanias road. 8/10/38 


Bottom of well. 


Km. Post 4, W. of Caimito (Km. 39 W. of Habana), first cut 
W. of Caimito. Oligocene. 8/11/38 

Km. 4 first cut 1929 

Km. 4.385 2nd eut 1972 

Km. 4.5 966 

Km. 4.8 orbitoid loe. 1971 


CC. .6 km. E. of road to San Gabriel on CC. 4.5 km. E. of Guana- 
jay. Kocene-Oligocene. Ant hill.. 8/11/38 


Km. 39.8, W. of Habana, 4.8 km. W of Caimito, (=966). Or- 
bitoids. Kocene-Oligocene. 8/11/38 


Second cut W. of Caimito, 150 m. E. of 966 at road crossing. This 
is below 1969 and above 966 at crossing (966 in part). See 1969. 
Lower Oligocene. 8/11/38 


Entrance to Ward’s Creamery on E. edge of Guanajay. Oligocene. 
8/11/38 


1974-1978. Ridge E. of Cayajabos. 


1974. 


1975. 


1976. 
1977. 


1978. 


1979. 


1980. 


1981. 
1982. 
1983. 


1984. 


S. 12 E. of Central San Ramon. Oligocene. 8/12/38 


Finca Sierra, exact loc. not known (between 1974 and 1976). 
Oligocene. 8/12/38 


S. 20° W. of Central San Ramon. Oligocene. 8/12/38 
N. 51° W. of Central Pilar. Eocene-Oligocene. 8/12/38 


K. of San Isidro, 2 km., (N. of Cayajabos) on ridge road. Capde- 
vila. 8/12/38 


HABANA PROVINCE 


Marls directly above 812, 4% km. 8. of C.San Antonio,” W. of 
Madruga. 8/20/38 


Chalk and marls just above 1979 and: bordering 1979 on south. 
Universidad. 8/20 /38 


PINAR DEL RIO PROVINCE 
S. edge of Cayajabos. Oligocene. 8/24/38 


Near church at Cayajabos. Slightly older than 1981. 8/24/38 
Chert phase of Aptychus beds on N. edge of Cayajabos. 8/24/38 
N. of Cayajabos, 1500 m., at W. end of San Roque road. 8/24/38 
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1994. 
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Finea San Isidro, 100 m. E. of Cayajabos-Cabahas road on road 
to San Roque, Chacon, ete. Probably lower Universidad. 8/24/38 


Kk. of Cabafias road, 400-600 m., on road to San Roque. Capdevila? 
8/24 /38 


E. of San Isidro, 1400-1600 m., on San Roque road. Capdevila or 
lower Universidad, 8/24/38 


Cabafias toad, 2500 m. N. of Cayajabos and 500 m. N. of San 
Roque road. Lower Universidad. 8/24/38 


Cabaiias road, 2900 m. N. of Cayajabos and 900 m. N. of San 
Roque road at Charcoal depot. Probably =1988. 8/24/38 


Cabaiias road, 4.1 km. N. of Cayajabos. Capdevila? 8/24/38 


N. of Cayajabos road, 4.3 km., on Cabafias road, ?Lower Univer- 
sidad. 8/25/38 


Finca Mirita, Artemisa-Cayajabos road, 7.5 km. NW. of Artemisa, 
90 ft. shaft sunk for gold. Giiines ls. 8/25/38 


Cabafias road, 7 km. N. of Cayajabos, .8 km. N. of Km. post 20. 
Lower Universidad. 8/25/38 


Cabanas road, San Francisco, 8.7 km. N. of Cayajabos on Cabafias 
road. Lower Universidad. 8/25/38 

Cabafias road, 10.3 km. N. of Cayajabos, end of carretera near 
cuartel. Lower Universidad. 8/25/38 


Finea Latita, .1 km. 8. of Cayajabos, and 300 m. W. of carretera. 
Aptychus with Foraminifera. 8/26/38 


Aptychus beds and serpentine, 3.3 km. SW. of Cayajabos on Finea 
Chareo Azul. 8/26/38 


Aptychus beds with Radiolaria, Fea. Chareo Azul, 4. km. SW. of 
Cayajabos. 8/26/38 


NW. of Cayajabos, 1 km., at Cusacks’ well. ?Lower Universidad. 


Quarry 6 km. W. of Cabajfias on Cta. to Bahia Honda. Lime gr. 
10/9/38 
Shale beds in same locality. 


Cta. cut on E. side of Rio San Claudio, 7 km. WSW. of Cabafias. 
Either Upper Cretaceous or low Eocene. 10/9/38 
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HABANA PROVINCE 


Rd. on E. side of Almendares River, 50 ft. N. of entrance to 
Cantera Grande, Bosque de la Habana. 10/16/38 : 


dxcavation for new Science building on Campus, Univ. Habana. 
Stratigraphieally just below 1802 and above 2004. 10/25/38 


Excavation for new Science building on campus, Univ. Habana, 
lowest brown shales with indurated hard blue limestone with as- 


phalt (2004A) locally. 10/25/7358 


Well-bedded brown shales in Arroyo Apolo road cuts between ctas. 
to Parraga and Mantilla. Hocene. 10/30/38 

In front of entrance to Finca Montejo, on rd. 8S. from Parraga, 8. 
41° W. of Averhoff’s house on the Mantilla Cta. Lime gravels. 
10/30/38 


Cone ss.? from first hill 8. of Parraga and just N. of Finea 
Montejo entrance. 


Limestone - lower Giiines? - near Cretaceous contact just S. of 
Finca Los Pifos on the rd. S. from Parraga. Oligocene. 10/30/38 


N. of Arroyo Arenas, 200 m., on N. side of creek on Carretera 
Central. Oligocene. 11/26/38 


Arroyo Arenas, Calle Iglesia, 1 block W. of Carretera Central. 
Very good Eocene. Beds above chureh, 11/26/38 


W. af Arroyo Arenas church, 300 m., in small quarry on street to 
slaughter house. Eocene. 11/26/38 


W. of Arroyo Arenas, .7-.8 km., on road to Playa Santa Fé 
11/26/38 


W. of Arroyo Arenas, 1.1 km., just SW. of fork in road to Playa 
Santa Fé. 11/26/38 


Corner 1.4 km. SE. of El Cano on road to Guajay. 11/26/38 


Along road to Guajay, .4 km. 8S. of Finea Zorrilla restaurant which 
is 2.6 km. S. of El Cano. 11/26/38 


S. of Cuatro Caminos-Managua road, 3.6 km., on rd. to Nazareno 
or 7.5 km. 8. of CC. at Cuatro Caminos. Lower Giiines, 11/27/58 


S. edge of Nazareno. High in Hocene. 11/27/ 38 
S. of Nazareno, 100-150 m., continuation of 2016. 11/27/38 


Top of hill, 1 km, 8, of Nazareno (top of anticline). 11/27/38 
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KE. of Nazareno, 300 m., on San José de las Lajas road. Proba- 
bly higher in Eocene than 2018. 11/27/58 

' 
N. from San José road, 264 m., at point 300 m. KE, of Nazareno. 
Kocene. 11/27/38 


EK. of Nazareno, .5 -1 km., on road to San José. Along strike. 
Hocene. 11/27/38 


E. of Nazareno, 2.1 km.. on road to San José de las Lajas. 
11/27/38 


N. from San José road, 450 m., at point 2.7 km. E. of Nazareno. 
Marl. 11/27/38 


N. of San José road, 1400 m., at. point 2.7 km. E. of Nazareno. 
Lower Giiines Is. 11/27/38 


Marl] just under Is. at 2024, 900 m. N. of San José road at point 
2.7 km. EH. of Nazareno. Oligocene. 11/27/38 


MATANZAS PROVINCE 


Small hill 500 m. N. of San Miguel de los Banos on W. side of 
road, near the serpentine-sedimentary contact. 11/28/38 


Metamorphic rocks from serpentine-Giiines contact zone; 600 m. 
N. of San Miguel de los Bafios on W. side of road. 11/28/38 


Hocene and igneous 500 m. 8. of Hatillo, 2 km. 8. of San Miguel 
de los Bafios. 11/28/38 


S. of serpentine, 200 m., 1 km. SE. of Hatillo finea of Chico Del- 
gado, 2 km. (approximately) S. of San Miguel Banos. 


At house of Chico Delgado. Echinoids. 11/29/38 
Tuff, 1 km. 8. of San Miguel de los Bafios. 11/29/38 
HABANA PROVINCE 


Rock from contact. zone, San Francisco intrusion, 1 km. E. of CC. 
12/2/38 


S. side of San Francisco intrusion, 300 m. E. of CC. Fluted oyster. 
12/2/38 
PINAR DEL RIO PROVINCE 


Road cut at Central San Ramon. Type of San Ramon. Eocene. 
12/6/38 : 


W. of Central San Ramon, 600 m. in cane R.R. cut. 12/6/38 


W. of San Ramon 700 m., in cane R.R. cut. Same cut as 2035. 
Lower Universidad. 12/6/38 
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Central San Ramon. Angosta branch of R.R. at Grua 3.6 km. from 
central. Universidad? 12/6/38 


Angosta Ramal, 900 m. N. of Cabatas road in cut. C. San Ramon. 
3T8 12/6/38 


Ramal Angosta, 1 km. N. of N. end of Ramal. Excellent Upper 
Cretaceous. 12/6/38 : 


Loma Esquiaroza, 300 m. SW. of N. end of Ramal Angosta. 
BBB. Lanieria. Upper Cretaceous. 


W. of Ramal Bigona, 6.5 km. W. of Batey San Ramon. Lower 
Universidad. 12/6/38 


N. of W. end of Ramal Bigona, 100 m., 6.5 km. W. of batey 
12/6/38 


N. of office of Asphalt Co., 50 m., 4.5 km. SW. of Batey San Ra- 
mon. Universidad. 12/6/38 


Quiebra Hacha, N. slope of hill in town. ?Lower Universidad. 
12/7/38 


N. of Quiebra Hacha, 1.8 km., on Menacal road. Cretaceous. 
12/7/38 


N. of Quiebra Hacha, 2 km. Lime gravels. 12/7/38 


S. of coast, 2.7 km., N. of Quiebra Hacha. White marl. Upper 
Cretaceous. 12/7/38 


N. of Quiebra Hacha, 3.4 km. S. of coast. Top of third hill from 
coast. White marl. Upper Cretaceous. 12/7/38 


N. of Km, 16, 1 km., 1.2 km. W. of Quiebra Hacha on Cabanas 
road. Universidad. 12/7/38 


S. of Asuncion, 1 km., 2.5 km. N. of Km. 16 Cabafias road. (1.2 
km. W. of Quiebra Hacha). Lime gravels. 12/7/38 

N. of Asuncion, 1.5 km., white marl, concentric weathering. Up- 
per Cretaceous. 12/7/38 

2054 on Q. Hacha-Bigona road. 

N. of Grua Bigona, 200 m., 6 km. W. of San Ramon on road 
S. from Q.H. Universidad. 12/7/38 

About 2 km. 8. of Quiebra Hacha. High in local column. Universi- 
dad. 12/7/38 


S. of Quiebra Hacha, 1 km. Upper Cretaceous or lower Eocene. 
12/7/38 


2055. 


2056. 


2057. 


2058. 


2059. 


2060. 


2061. 


2062. 


2065. 


2064. 


2065. 


2066. 


2067. 


2068. 
2069. 


2070. 
2071. 
2072. 
2073. 


2074. 
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Lime gravels 2.56 kin. (approximately) 8. 30 W. of C.San Ramon. 
Caps hill, 8. 30° W. from ruins of Regalado. 12/8/38 


Loma Gobernadora, .6 km. 8. of N. slope of hill. Same fauna as 
2057. 12/9/38 


Loma Gobernadora, 8. slope near divide. Also from top of hill. 
12/9/38 


S. .9 km., and W. .3 kin. of Military School San José. Probably 
. km. (approximately) N. of San José on map. Universidad. 
12/9/38 


S. of Cabanas road, 2.1 km., at poimt 4.5 km. W. of Quiebra 
Hacha. Upper Cretaceous. 12/9/38 


S. of Cabanas road, 1.6 km., at a point 44% km. W. of Q. Hacha. 
Upper Cretaceous. White marl. 12/9738 


N. of 2060, 20 ft., and under it. Upper Cretaceous. 12/9/38 


Lime gravels, .6 km. 8. of Cabanas road at a point 1.6 km. W. 
of Q. Hacha. Hill capping. Starfish plate. 12/9/38 


Same hill as 2062. 12/9/38 


Se ot Konii7e7, des" kms «(2:9 km. We of (@>Hacha)), on! Cabanas 
road. 12/10/38 


SW. of 2064, .9 km., on road to San Miguel. Upper Cretaceous. 
12/10/38 


N. of Batey Orozco, 2.7 km., and 400 m. N. 15° E. of Bramales. 
Corals and Oligocene orbitoids. 


NE. of Batey Orozco, 6.2 km. Tan marl not far from bay. Lower 
Oligocene. 12/13/38 

Near top of Loma Fries. One orbitoid. 12/13/38 

N. of Orozeo dock, 300 m., on W. side of Cabaias Bay. Cretaceous. 
12/13/38 : 

Batey Orozco. Cretaceous. 12/13/38 

N. 50° E. of Batey Orozco, 600 m. Rudistids and Nerinea. Creta- 
ceous. 12/14/38 

Orozco road eut, 1.2 km. N. of Cabanas road. 12/20/38 

Orozco road, .9 kin. N. of Cabafas cta. 12/20/38 

S. of Santiago, 100 m. (which is 1.9 km..W. of Orozco rd. on 
Cabanas cta.). Cretaceotis. 12/20/38 

NE. of San Gabriel, 1.3 km., which is 6 km. SSW. of Orozco, Cre- 
taceous. 12/20/38 
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S. of San Gabriel, 600 m., (6 km. SSW. of Orozco). BBB. 
12/20/38 2 


Hill 100 m. 8. of 2076. Hither Upper Cretaceous or lower Eocene. 
12/20/38 


S. 60° W. of San Gabriel, 200 m. in trail (6 km. SSW. of C. 
Orozco). Eocene. 12/20/38 


W. of San Diego River bridge, .5 km., on Cabafias cta. Cretaceous. 
Quarry on N. side of rd. 12/20/38 


S. of store at Sitio Abajo, 1 km., (3 km. E. of Orozeo rd. on 
Cabanas cta.). Upper Cretaceous. 12/21/38 


S. of Cabanas cta., 50 m. at a point 3.6 km. E. of Orozco road 
on rd. to asphalt mine. 12/21/38 


E. of Orozeo rd., .5 km., on Cabafas cta. High in Cretaceous 
or low in Eocene. 12/21/38 

E. of Orozeo Rd., 1.2 km., on Cabafias eta. 12/21/38 

J. of Orozeo Rd., 2.1 km., on Cabanas eta. Hocene?. 12/21/38 
E. of Orozeo Rd., 3.8 km., on Cabafias cta. Cretaceous. 12/21/38 
W. of Rio San Claudio, .3 km., on Cabafias eta. 12/21/38 


N. 60 W. of Herradura, 700 m., which is 4 km. N. of Cabafias. 
12/22/38 


America, 4 km. W. of Orozeo. Cretaceous. 12/23/38 

E. of C.Orozeo, 2 km. Upper Cretaceous. 12/27/38 

SE. of C. Orozco, 2.1 km. 12/27/38 

On trail from bodega Alvarez to Orozco, approximately 600 m. N. 
of Cabafias road. 12/28/38 


Approximately 500 m. N. of bodega Alvarez on trail to C. Orozeo. 
12/28/38 . 


W. side of San Claudio Rio on Cabafias eta. 12/28/38 


N. 50° E. of Rio San Claudio bridge, 400 m. on Cabafias eta. 
12/28/38 


E. of Orozco, 6 km. Low cliff facing Cabafias bay at end of aban- 
doned eane R.R. Eocene. 12/28/38 


N. of bodega La Vijia, .4 km. on W. side of rd. 12/28/38 


Lower beach, 4.5 km. W. of Cabanas; end of Blas Vasquez rd. 
Lower Eocene. 12/28/38 


N. of bodega La Vigia, 1.4 km. Universidad, 12/28/38 
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2099. W. of Blas Vasquez, .5 km., on road to beach; 4 km. W. ‘of Ca- 
banas. Universidad. 12/28/38 


2100. NW. of La Vigia, 400 m. 12/29/38 

201, IN. of Portola, 220 m.; which is 2 km.-S. of Lia Vigia. Upper Cre 
taceous. 12/29/38 

Zl02. S. of La Vigia,, 1.2 km. 12/29/38 

2103. 8S. of La Vigia; 1 km. Hocene? 12/29/38 

2104. 8. of Cabanas, 2.1 km., on Cayajabos rd. Universidad? 12/30/38 

2105. S. of Cabafias; 2.3 km., on Cayajabos rd. 12/30/38 

2106. 8S. of Cabanas, 2.4 km., on Cayajabos rd. 12730/36 

2107. S. of Cabaiias, 2.9 km., on Cayajabos rd. 12/30/38 

2108. 8. of Cabanas, 3.3 km., on Cayajabos rd. 12/30/38 

2109. Cuartel, 8.9 km. 8S. of Cabafias on Cayajabos rd. Cretaceous. 
12/30/38 

2110. §$. of Cabanas, 8.1 km., on Cayajabos rd. Cretaceous. 12/30/38 


2111. N- of Rio La Plata bridge, 1 km., which is 1.2 km. W. of Ca- 
banas. Universidad? 12/31/38 


2112. N. of Rio La Plata bridge, 1.4 km. 12/31/38 


2113. 8S. of Rio La Plata bridge, 2.4 km., 150 m. N. of La Granja. 
Type locality of Richardson’s Vigia Ridge formation. 12/31/38 


2114. 8S. of La Granja, 50 m. Cretaceous. 12/31/38 
2115. Km. 10.5 on Mereedita cane R.R. from batey; approximately 7.5 
km. SSW. of mill. 12/31/38 
2116. Crest of ridge 1 km. W. of La Granja. Cretaceous. 12/31/38 
2117. Under church at Cabanas. Universidad. 12/31/38 
2118. Cabafias dock. Cretaceous. 12/31/38 
HABANA PROVINCE 


2119. Calvario Quarry, 8 km. SE. of Habana. Gravel lens in Cone ss. 
1/5/39 


2120. Km. 34.3 S. of Habana on satabano eta. 1/5/39 


PINAR DEL RIO PROVINCE 
2121. N. of San Sebastian chuchu, 50 m., on C. Mereedita eane R.R. 
Upper Cretaceous. 12/30/38 
2122. Ledge well down in Cretaceous on N. side of Chadbourne anti- 
cline. Locality not definitely known. W. of Cabafas. 12/29/38 
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MATANZAS PROVINCE a ae 
Water well at Los Arabos. Se 


A- Approximately 700 feet. 
B- Above 700 feet. 


SANTA CLARA PROVINCE 


Low prominent hill of white ls. approximately 8 km. 8. of Cuatro 
Varedas and approximately 1% km. E. of trail to McNamara cafe- 
tal. Cuartro Varedas is 8. end of C. Zaza cane R.R. Cretaceous. 
1/6/39 


MATANZAS PROVINCE 
FCUH 5 km. NW. of Jovellanos at Grua Aleancia. Eocene. 1/22/39 


S. of Grua Aleancia, 50 m., near Km. 141 FCUH 5 km. N. of 
Jovellanos. 


NW. of Perico, 6 km., 1% km. N. of Cuatro Caminos. Giiines. 
1/27/39 


BE. of Perico, 1.6 km. 1/28/39 


Well on batey of Central Espana. 
A- 36 feet. B- 60 feet. 


Loma San Carlos, 3 km. SE. of Reereo. Clastie Apty. beds. 
1/30/39 


E. of batey San Carlos, 1 km. 1/30/39 
SE. of Recreo in rd, 5.2 km. Cretaceous. 1/30/39 


S. 60 E. of San Carlos, 1 km., which is 3 km. SE. of Recreo. 
Eocene. 1/30/39 


SE. of Reereo, 1.5 km., at Laguna Villanil. Eocene. 1/31/39 


SE. of Recreo 8 km.; 1.6 km. N. of batey La Quinta. Recent 
1/31/39 

N. of batey Angelita, 1 km.. 6 km.:SE. of Recreo. Quarry. Mid- 
dle Eocene. 2/1/39 

NW. of Carlos Rojas, 3 km., near house of Juan Rodriquez (map). 
High in Eocene. 2/2/39 

N. of 2137, 200 m. 2/2/39 


Well at San Martin station, 9 km. W. of Banguises, approximately 
60 feet. 2/3/39 


S. of San Martin, 1.3 km., which is 9 km. W. of Banguises. 


a) 
2 


2159. 


2160. 
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2/3/39 

Puerto Escondido (Cayo de Piedra on map), 6 km. NNW. of 
Reereo. Eocene., 2/4/39 

N. of Recreo, 5 km., batey of Capitolio Viejo. Hocene. 2/4/59 
Well debris, Grace C. No. 2, 300 m. S. 80 W. of Dolorita. 2/8/39 
S. 70° E. of Batey Dolorita, 200 m., =2148. 2/8/39 

Debris from Grace C No. 1. 2/8/39 

S. of Grua Anguila, 4.2 km. Eocene. 2/8/39 

Crossroads, about 1 km. W. of Angelita. Apty.-serpentine  con- 
taet. 2/8/39 

N. of Grua Victoria (Ruffum on map), 200 m., NW. of Guipuz- 
coa. Middle? Eocene. 2/9/39 


a 


Canal debris, 500 m. 8. of Guipuzcoa. ?Recent. 2/9/59 

Canal 10 km. N. of Guipuzcoa on cane R.R., =2155. 2/9739 

N. of cane R.R. of C.Guipuzcoa, 7.7 km., and 2 km. E. of Marti, 
probably =2155. 2/9/39 


N. of Guipuzeoa, .9 km. 2/9/39 


W. of cane R.R. crossing cta., 1.8 km.. at Guipuzcoa. Middle? 
Eocene. 2/10/36 - 


N. of Itabo hill, 1 km., between Itabo and hill. Miocene. 2/11/39 


Grua San Vincente of C. Guipuzcoa, 6.8 km. S. of Itabo, —2154. 
2/11/39 


About 200 m. E. of tienda Quemado, SE. of Recereo. 2/13/39 


About 400 m. N. of tienda Quemado, SE. of Recreo. Contact 
zone. 2/13/35 


R.R. cut at La Catalina Sta., N. of Recreo. Probably Cretaceous. 
2/14/39 


N. 40° E. of La Catalina Sta., 300 m. N. of Reereo. Probably 2148. 
Eocene. 2/14/39 


Under Rio Cimarrones bridge, 3.6 km. N. of Jovellanos. Equiva- 
lent of Bowden? Middle Miocene. 2/15/39 


Finca San Ramon, 1 km. N. of Fea. Sra. del Carmen on 
W. edge of Carlos Rojas on rd. to Coliseo. Oligocene. 2/15/39 


W. of Carlos Rojas, 1 km., at abandoned R.R. grade. 2/15/39 
NW. of Carlos Rojas, 2 km., in yard of José Rodriquez. 2/15/39 


Batey Los Montes, about 2144 km, NW, of Carlos Rojas. Upper 
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HWocene, 2/15/39 
Stratigraphically below 2164. High WHocene. 2/15/39 


Stratigraphically below 2165. Middle Eocene, 2/15/39 


N. of Colon, 6.5 km., on road to Alava, at old cane R.R. crossing. 
Adelina. 


NNW. of Banaguises, 8 km., 1.3 km. 8. of Grua Yaba. Well 80 
feet. Oligocene. 2/17/39 


W. of junction of Ramal Huevin, 500 m., with main line, 6 km. 
NNW. of Banaguises. 2/17/39 


N. of Banaguises, 1.1 km., E..side of cane R.R. Well 12 varas. 


PINAR DEL RIO PROVINCE 
W. of Rio San Diego, .4.km., on trail cut N. from Cabanas-Bahia 
Honda rd. 3/7/39 
S. of Bahia Honda, 1 km. 3/8/39 
Playa, 2.38 km. N. of Bahia Honda. 3/8/39 
Finca Alambre, 1.4 km. SW. of San Claudio River bridge. 3/9/39 
Loma Los Animas, 5 km. S. of San Claudio. 3/9/39 
N. of Cabafiais-Cayajabos Rd., 50 m., on N-S. rd. 6 km. W. of 
Mercedita. Eocene. 3/10/39 ' 


S. of Cabanas road, .4 km., on N-S. rd. 500 m. W. of Mercedita. 
Kocene. 3/10/39 


N. of Cabanas rd.. 3 km., on crossroad, .5 km. W. of Mercedita. 
Cretaceous. 3/10/39 

Directly under 2178. Lime gravels. 3/10/39 

W. of Mereedita, 600 m. 3/10/39 

N. 65° E. of Mercedita, 2 km. Upper Cretaceous. 3/10/39 

N. 75° E. of Mercedita; 2.2 km. Lime gravels. 3/10/39 


HABANA PROVINCE 


Fea. Mate of Francisco Rosada, 2.7 km. N. of Arroyo Arenas. 
Cojimar. 1/24/39 


Well on Rincon-San Antonio de los Banos rd. at Km. 31. 9.1 km, 
W. of R.R. crossing. 


PINAR DEL RIO PROVINCE 


59-2195. on San Diego de los Banos road. 3/19/39 


N. of CC., .7 km. Miocene. 3/19/39 
N. of CC., 1 km. Miocene. 3/19/39 
N, of CC., 1.4 km, Miocene, 3/19/39 
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Ne of CCS 2 km. 3/19/39 / 

N. of CC., 2.4 km. Miocene. 3/19/39 

N. of CC., 2.7 km., on San Diego rd. 3/19/39 

N. of CC., 3.35 km., just N. of N. end of Loma Candela which is 
3.3-km. N. of CC. 3/19739 

Borders 2191 on N. 

N. of CC., 13.4 km., 1 km. N. of Loma Candela. 


N. of CC.. 4.6 km., .2 km. W. of turm; 1:1 km. N. of Loma Can- 
dela. Eocene. 3/19/39 


N. of CC., 4.9 km.; 


35 km. W. of turn to W. Lower? Universidad 
or Capdevila. 3/19/39 


N. of Puerto de Guira, .6 km., E. of Artemisa. ?Cojimar or Mio- 
cene. 4/19/39 


SW. of Artemisa, 2 km., on 8. side of CC. by a large casimba. 
Giiines? 4/19/39 


Well 28 varas deep, Km. 76 W. of Habana, 15 km. W. of Artemisa. 
Miocene, 4/20/39 


Finea Carambola, 6 km. NE. of San Cristobal. Surface Is. at Soroa 

well. 4/21/39 

Los Bafios de Soroa, 8 km. NW. of Candelaria. Aptychus. 4/21/39 
HABANA PROVINCE 


SE. of Ganuza, 1.6 km., on N. slope of Loma Candela. L. Giiines. 
4/28/39 


N. slope of Loma Candela, 150 m. E. of Giiines rd. on trail to 
Zaragoza. Hocene. 4/28/39 


N. slope Loma Candela, 500 m. E. of Giiines rd., on trail to 
Ganuza. Probably high in Hocene. 4/28/39 


Omitted. 

NE. of Gamarra, 500 m., which is on Gitiimes rd. 4/28/39 
MATANZAS PROVINCE 

Serpentine intrusion, Km. 13.5 on Matanzas-Cidra road. 


Shell-Mex. test hole, 1 km. SE. of Mercedes, above 2000 feet. Prob- 
ably Upper Cretaceous, 
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Los Arabos well, about 700 feet. At gasoline depot in town. 


Ariguanabo No. 1 Shell-Mex., 2.6-km. W. and 1.5 km. N. of San 
Antonio de los Bafos. 


Santa Clara Province (or Matanzas) Vesubio No. 1, 1165-1200 feet. 
HABANA PROVINCE 


Habana-Giiines rd., .6-.7 km. S. of trail to Zaragoza, N. brow of 
Loma Candela. 5/2/39 


W. of Buena Vista, 3 km., on Loma Candela (El Pino on map). 
Kh. slope Bejucal uplift. Lower Giiines. 5/2/39 


Flat Kocene white marls 5-5.2 km. N. of Gitines on road to La 
Catalina. Eocene. 5/2/39 


Kocene marls at water towers on La Catalina road N. of Giiines. 
Eocene =2213. 5/2/39 


N. side of Rio Mamposton, 200 m. W. of road bridge near Ayala. 
Echinoids 5/3/39 


San José de las Lajas-Maniguaco road, 1.5 km. 8S. of cemetery. 
Kocene chalk. 5/4/59 


Rio Cueto is 2 km. 8. of San José de las Lajas cemetery on road. 
2217 is 500 m. N. 70° W. of bridge over Rio Cueto. Prineipe. 
5/4/39 


N: 70° W. of Rio Cueto bridge, 150 m. (see above). Ant hill: 
5/4/39 


W. of Rio Cueto bridge, 30 m. (see 2217). Hocene. 2217 oldest; 
2218 middle; 2219 youngest. 5/4/39 


Map 1:10000 (Antillana) .9 km. 8. of junction of trail (Camino 
Real) to Ganuza on San José de las Lajas road. Lies directly 
above brown Eocene sands. 5/4/39 

Lower Hocene brown sands and marls 1.1 km. 8S. of junction of 
N. end of Camino Real to Ganuza and road S. of San José de las 
Lajas. 5/4/39 


S. 45° E. of Sage well, 200 m. Eocene. 5/4/39 
Igneous rock from dump of Sage well on Bald Spot Dome. 5/4/59 


W. of Escuela Sabalo. .5 km., on trail W. Escuela Sabalo is 5 km, 
SE. of San José de las Lajas. Lower Giiines. 5/5/39 
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2225v. W. of Escuela Sabalo, 900 m., on callejon to Enerucijada. 5/5/59 
2226. WSW. of Hscuela Sabalo, 2 km., in corral. Lower Giiines. Prob- 
ably low in lower Guines. 5/9 /5) 


2227. Directly under lower Oligocene Is. on Kscuela Sabalo-Mnerucijada 
trail, 2200 m. WSW. or Escuela Sabalo (see 2224). Principe di- 
rectly under lower Oligocene. 5/5/59 


2228. Camino Real to Ganuza, 3.2 km. W. of Escuela Sabalo, 1 km. S. 
of junction with road to San José de las Lajas. Hocene. 5/5/39 

2229. Loma La Yaya road, just under W. contact of brown sh. and white 
(Hocene) ledges. 5/9/39 


2230. White marls on K. slope of Loma La Yaya, at base of ledge marl 
series. Middle? Eocene. 5/9/39 


2231. Hill 8S. of Nazareno, rd. cut just S. of top. Stratigraphically 2230. 
5/11/39 


2232. W. of road, 1700 ft., S. of Nazareno on trail to Vaqueria. 5/11/39 
2253. HK. of Hnerueijada, .65 km., 8. of San José de las Lajas. Near 


KHocene-Oligocene contact. 5/11/39 


2234. Batey Flor de Mayo, 12 km. W. and 1 km. N. of Giiines. 5/12/39 

2235. Marl from ant hill, road in front of batey Cervantes. 5/12/39 

2256. Flor de Mayo road, 1.5 km. SE. of house of Catalino Hernandez. 
5/12/73 


2257. Flor de Mayo road, 1 km. SSE. of house of Catalino Hernandez. 
Well sample. Eocene. 5/12/39 


2238. Flor de Mayo road, 900 m, SSE. of house of Catalino Hernandez. 
Hocene? 5/12/39 oar 


2239. Sage well road at branch trail to Loma La Yaya, near Vaqueria. 
Few hard ss. ledges. Capdevila. 5/13/39 


2240. 8. of Sage well, 1.5 km., on Guara road, near top of lower Eocene 
brown sh. series. 5/13/39 


2241. 8S. of Sage well, 1200 m., on Guara road. Brown lower Eocene 
muds directly under white upper (?) Eocene. 5/13/39 

2242, At Sage well, brown Eocene muds; few hard ss. ledges. 5/13/39 

2243. S. of Sage well, 650 m., on Guara road, stratigraphically very close 
to the brown lower Eocene. 5/13/39 


2244. Brown clay, 15 ft. N. of 2229, stratigraphically between 2229 
and 2230. 5/13/39 

2245, SE. of Nazareno, 3.5 km.; from shallow well. Marlstone. Strati- 
graphically rather low. Eocene, 5/14/39 
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ESE. of Santiago de las Vegas, 5.7 km., and S. 60° W. of Las 
bon] 

‘Vetas de Managua. Hocene. 5/15/39 

ESE. of Santiago de las Vegas, 2.7 km., on road to Finea Povea. 

Ohgocene. 5/ 16/39 

Directly above 1095 which is from old asphalt pit; 2248 is from 

top and 9U ft. to N. in creek bed. Brown shale. Mocene? 5/16/39 

Managua-Batabano road, 1.9 km. 8S. of Managua, in first good eut. 

> > } > 
Eocene. 5/16/39 


S. of Managua, 3.3 km., on Batabano road. Principe? or lower 
chapopote. 5/14/39 


S. 70° W. of Km. 25, 300 m., on Batabano road. Ant hill. Hocene. 
5/16/39 

S. 60° E. of turn on N. edge of Santiago de las Vegas, 2.2 km. 
Probably upper middle Oligocene. 5/15/39 


EK. of Santiago de las Vegas, 5.7 km., 8. 72° W. of Tetas de Mana- 
gua (— 2246 geographically). High in Hocene. 5/15/39 


Loma del Platano, near top of Eocene, just N. of brow of hill. 


5/17/39 


Giiines road between Loma Candela and Gitiines, Finca Julian Gar- 
cia, well 40 v. deep and 100 m. N. of house on Giiines road. 
Kocene, 5/24/39 


Giiines road, 300 m. N. of road on N-S. trail N. from Finea Julian 
Gareia. Eocene. 5/24/39 

Km. 44.05 on Giiines road cut, 3.5 km. NW. of Gtiines.> Kocene. 
0/24/39 

Loma Candela on Lomas de Candela, 100 m. N. 25 W. of town. 
Eocene. 5/24/39 D 

SE. of Jamaica, .7 km., in ereek bed, 50 m. 8. of bridge. Ant hill 
mud and Is. chips. Oligocene, 5/29/39 

Rio Ganuza, ereek bed near N. end of Giiines road. Upper Olig- 
ocene. 5/25/3§ 


BE. slope of Bejucal uplift, 2.8 km. 8. 25° W. of Carmen R.R. 
Station. Miogypsina. Middle Oligocene. 5/25/39 

W. of No. 4, 1100 m., and 200 m. E. of Coca R.R. sta. W. slope 
of Lomas de Candela. Principe? or lower. 5/25/29 


Ik] Cano Station near Arroyo Arenas. 6/1/39 
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R.R. W. of El Cano Station, 1700 m. W. of El Cano; 850 m. W. 
of Km. 19. 6/1/39 


E. of Las Villas crossing, 140 m., 3 km. W. of El Cano Station 
on R.R. 6/71/39 


Top of small knoll, 1100 m, W. of Sage well on trail from well 
to Nazareno.’ Capdevila. 6/6/39 


‘W. of Sage well on Bejucal uplift, 650 m. Small ereek bank on 


road to Nazareno. Capdevila. 6/6/39 

Marls directly above Dictyoconus beds. 6/6/59 

Dictyoconus gravel near light oil seep in creek bed 1200 m. 8. 
of small knoll! with oil showimg and 1200 m. (approximately) W. 
ot Sage well on trail to Nazareno. Showed oil during washing. 
6/6/39 

S. of knoll, 450 m. (see 2266). 6/6/59 


Sand from light oil seep 20 m. HE. of 2268 (2268). Hocene. 
6/6/39 


Habana city; Calle Porvenir and extension of Posita, well-bedded 
shales directly under Lime gravels. 6/6/39 


Tejar Mato, 8. side of entrance. 6/6/39 
Tejar Mato, 8S. side of entrance. 6/6/39 


Carey Hand well, N. of Bacuranao and 2 km. EH. of Tararaé road at 
summit. 


S. of Sage well, 50 m. Approximately 900 m. W. of Sage well. 
Capdevila. 6/8/39 


S. of San José de las Lajas cemetery, .3 km., on road to Mana- 
guaco. Principe (low). 6/9/39 


S. of Jamaica 1.5 km., on W. side of road. Oligocene. 6/9/39 


Corner of Ave. de los Presidente and Calle 24, Habana. Fine eal- 
cite grains. 6/6/39 


Vicinity of Finca Rio Arriba, approximately 12 km. 8. of Cuatro 
Varedas which is Km. 30 on Central Zaza R.R. Chiefly miea schist, 


Santa Clara Provinee. June, 1939. 


Habana city, on Calle 29, just W. of Avenida Presidentes, at side 
of Children’s Hospital. Eocene. (Bdz. 345.) 8/2/39 


Quinta Avenida near corner of Acosta Este, Vibora. Top of hill, 
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Cretaceous chalk. 8/2/39 


’ >») 


2282. Cretaceous chalk from small quarry on Finea ‘‘La Guajira’’, 8.3 
km. SE. of Habana on CC. 8/2/39 


2283. White marls apparently within Giiines ls. at N. end of deep cut, 
Kk. side, 978, 1% km. E. of Casa Blanca. 8/3/39 


2284. Cretaceous from water (brackish) well 1 km. N. of F.C.C. Hershey 
on road to Playa Tarara. 8/2/39 


2285. Low quarry on N. slope of Loma Triana, 12.4 km. E. of Cardenas, 
Matanzas Provinee. Miocene. 8/5/39 


2286. W. of Guanajay, 4 km., on rd. to Mariel, Pinar del Rio Provinee. 
Lower middle Oligocene. 8/8/39 


2287. CC. eut Km. 149.5, E. of Consolacién del Sur, Pinar del Rio Prov- 
ince. Miocene. 8/7/39 


2288. N. of Loma la Yaya, 20 m., in Antillana concession, Habana Prov- 
ince. Capdevila. 8/11/39 


MATANZAS PROVINCE 
2289 - 2306 Cidra-Union 


2289. White Eocene marls, 1 km. W. of Cidra at turn in road. 8/24/39 

2290. White marl in Cidra. Eocene. 8/24/39 

2291. S. of Cidra, 700 m., in R.R. cut. Eocene. 8/24/39 

2292. §S. of Cidra, 2.4 km. River bank, Km. 19 on Cidra-Sabanilla rd. 
Eocene. 8/24/39 

2293. S. of Cidra, 2.9 km., .1 km. N. of creek. 8/24/39 

2294, §. of Cidra, 3.2 km. 8/24/39 

2295. $8. of Cidra, 3.5 km. This includes the N. end of long cut of Rio 
Canimar. Hocene. 8/24/39 

2296. S. of Cidra, 3.5 km., .7 km. N. of Rio Canimar. Continuous sample 
from 2295. Eocene. 8/24/39 


2297. §S. of Cidra, 3.5 - 3.7 km., 8S. end of long eut N. of Rio Canimar. 


2298. SS. of Cidra, 4.3 - 4.4 km., just S. of Rio Canimar. Hocene. 8/24/39 

2299. §. of Cidra, 5.2 km., 8/24/39 

2300. 8. of Cidra, 6 km. EKocene. 8/24/39 

2301. 8S. of Cidra, 6.3 km., .8 km. N. of R.R. crossing in /Sabanilla. 
8/24/39 


2302, 8S. of Sabanilla Parque, .9 km. Hocene. 8/24/39 
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2303. 8. of Sabanilla Parque. 1.1 km. 8/24/39 

2304. S$. of Sabanilla Parque, 1.4 km. Hocene. 8/24/39 
2305. S. of Sabanilla Parque, 1.8 km. 8/24/39 

2306. 8. of Sabanilla Parque, 3.1 km. 8/24/39 


2307. S. of Maceo’s tomb, .7 km., at Cacahual near Bejueal. Echinoids. 
Habana Province. 8/27/39 


2308. Mazorra quarry, 1.1 km. N. of Mazorra on Rancho Boyeros road. 
Echinoid and Pecten. Habana Provinee. 8/27/39 


PINAR DEL RIO PROVINCE 


309, Deep cut on Cabanas-Cayajabos road, 2500 m. S. of Central Mer- 
cedita. 8/30/39 


te 


2310. N. of Cabanas-Cayajabos road, 280 m., on callejon to Central Mer- 
cedita. Eocene. 8/30/39 


2311. N. of Cabafias-Cayajabos road, 400 m., on callejon to Central 
Mercedita. Eocene. 8/30/59 


2312. N. of Cabanias-Cayajabos road, 570 m., on callejon to Central 
Mercedita. Eocene. 8/30/39 


- 


2513. N. of Cabanas-Cayajabos road, on callejon to C. Mercedita. Hocene. 
8/30/39 
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2314. SH. of Casa de Ramon Alvarez y Brun, 100 m., about 3 kn. SW. 
of Sage well at Managuaco. Middle Hocene. 8/31/39 


2315. N. slope of hill located about 3 km, 8. 45° W. of Managuaco well 
(Antillana). Lower Universidad. 8/31/39 


2316. S. of Managuaco well, 1 km., (Sage) in trail. Brown sand near 
contact with white marlstone. Shows strong oil cut. 8/31/39 


2317. SE. of Lucero on CC., 1 km. Excavation for new house. Eocene. 
8/31/39 


2318. Tejar “‘La Guajira’? W.-edge of Lucero. This is 2282. 


PINAR DEL RIO PROVINCE 


2319. Small dam in Finea San ‘aneisco de Guanajay, 2 km. 1 7 Of 
2319. Small d 1a) San Francisco de Guanajay, 2 | NW. of 
Guanajay. 9/3/59 


2320-2333, Detail of Guanajay Rd. to 1102 turn, 
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NW. of Guanajay-Norona R.R. crossing, .6 km. Slightly below 1101. 
9/3/39 : 


NW. of Guanajay-Norona R.R. crossing, 65 km, 9/5739 
NW. of G-N. RR. crossing, .62-.65 km. 9/3/39 


NW. of G.-N. R.R. crossing, .9 km. Oligocene and Oligocene- 
Miocene. 


NW. of G.-N. R.R. crossing, 1.5 km. 9/3/39 


NW. of Guanajay-Norona R.R. crossing, 1.85 km. Boulder f-.m 
field. 9/3/39 


NW. of G.-N. R.R. crossing, 2 km., at entrance to Fea. San Fran- 
cisco de Guanajay. 9/5/39 


NW. of G.-N. R.R. crossing, 2.6 km. Ant hill. 9/3/39 

NW. of G.-N. R.R. crossing, 3.25 km. 9/3/39 

NW. of G.-N. R.R. crossing. 3.5 km. 9/3/39 

NW. of Guanajay-Norona R.R. crossing, 3.7 km. 9/5/39 

Brown sand, 4.4 km. NW. of G.-N. R.R. crossing. High Eocene. 


NW. of G.-N. R.R. crossing, 4.5 km.. directly above 1102. (4.65 
km.) 9/3/39 

NW. of R.R. crossing, 4.6 km., to Norona and just E. of 1102 
(whieh is 4.65 km.). 9/9/39 


HABANA PROVINCE 


S. of Sage well, 650 m., at Managuaco, Top of saddle on trail. 
8/31/39 


SW. of Loma El Gallo (Antillana), 1100 m. Lower Eocene. 9/20/39 


WSW. of Loma El Gallo (Antillana), 1900 m. Lower Eocene. 
9/20/39 


Kk. of Bodega El Volean, 550-700 m. (on Habana-Batabano road) 
on road E, Flat lying marlstones with soft marly beds. Above 
1238. 10/4/39 


K. of Bodega El Carmen, 500-550 m., on same road as 2837, Strati- 
graphieally below 2337, Middle Eocene .or lower Prineipe. 10/4/39 


Kin. 21.7 8. of Habana on Batabano cta. Taken on W. side of 
creek (a) and in cut along road (b). Marls above Capdevila. 
10/5/39 


S. of Km. 21.9, 50 m., on Batabano road and across creek bed, 
Ant hill, Middle Eocene. 10/5/35 


i 
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Oid road S. of Managua, 800 m. N. of Kin, 23, of present road. 
10/5/39 


S. of Managua, 1 km. (Km. 20), on old road. Middle Oligocene, 
10/5/39 : 2 


S. of Managua, 750 m. (Km. 20), on old road. Hard Is. with orbi- 
toids. Middle Oligocene. 10/5/39 


W. of Bodega Hl Volcan, 800 m. (on Habana-Batabano road), 
on first road running W. from the cta. 8. of Bodega. 10/5/39 


Ki. of San Anionio de las Vegas, 2.9 km., on La Ruda road. Prin- 
cipe. 10/12/39 


EK. of San Antonio de las Vegas, 4.4 km, on La Ruda road, 
10/12/39 


EK. of San Antonio de las Vegas, 4.85 km., on road to La Ruda. 
Middle Eocene. 10/12/39 


S. of La Kuda, 4 km., E, of San Antonio de las Vegas. Oligocene. 
10/12/39 


S. of La Ruda, .7 km,, E. of San Antonio de las Vegas, Rd. cut. 
Oligocene.’ 10/12/39 


NE. of San Antonio de las Vegas, 1.3 km., on Montalvo to Rio 
Blanco and Nazareno. Middle Eocene, 10/12/39 


NE. on same road as 2390, 1.7 km. 10/12/39 


NE. of San Antonio de las Vegas, 1.9 km., on same road as 2350. 
10/12/39 


NE. of San Antonio de las Vegas, 4.8 km., at Rio Blanco on same 
road as 2350. Well 18 v. deep, Transition Capdevila and Universi- 
dad. 10/12/39 


NE. of San Antonio de las Vegas, 6 km. and 1 km. N. of Rio 
Blanco on road to Nazareno, Middle Eocene, 10/12/39 


NE. of San Antonio de las Vegas, 6.5 km. (1.5 km. N. of Rio 
Blanco), on road to Nazareno. Eocene. 10/12/39 


SANTA CLARA PROVINCE 


Just above igneous-Cretaceous contact, 1 km. 8. of CC. on road 
to Guanajita: Lies directly under locality 55. 10/12/55 


Debris from water well 100 m. W. of Jicotea cut under R.R.. 
Eocene. 10/21/39 
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W. of Nazareno road, 300 m., on road that enters Nazareno road 
1.5 km. NW. of Nazareno. Ls. chips. Middle Oligocene. 9/7/5¢ 


N. edge of Nazareno near road that runs S. Oligocene. 9/7/39 
SE. of Nazareno, .5 km., on main road, High in Kocene? 9/7739 


S. of Sage well, 300 m., 8. of San José «de las- Lajas, Koecene, 
9/12/39 


Water well approximately 300 m. NW. of Calzada de Cerro on 
the Carretera to Rancho Boyeros (Bermudez 530),-11/11/39 


ki. of Bejucal, 400 m., on highway, Interbedded tan marls and 
marlstones. Hocene. 11/14/39 


kk. of Bejucal, 700 m., on road. Interbedded tan marls and marl-° 
stones. Kocene. 11/14/39 


Kk. of Bejuceal, 1.1 km., on highway. Interbedded tan marls and 
marlstones. Hocene. 11/14/39 


Kk. of Bejueal, 1.2 km., on highway. Interbedded tan marls and 
marlstones. Kocene. 11/14/39 


Kk. of Bejueal, 4.1 km., in highway. White and tan mals with 
marlstone. KHocene. 11/14/59 


Kk. of Bejueal, 5.3 km., on highway. White marls in soft marl- 
stone. Kocene. 11/14/39 

ENE. of Bejueal, 3 km., on NE, road beginning 200 m. E, of 
tienda, 2 km. H. of Bejucal, 1.2 km. NE. of tienda. Hocene: 
11/14/39 

S. of San Miguel del Padron, 700 m., on Diezmero road. Sand, 
Cretaceous. 

Rancho Boyeros road, Crossroad 300 m, N. of Cerro Crossing and 
200 m, W. of Rancho Boyeros road in small excavation. Semi- 
residual Cretaceous marls. 11/11/39 

Guanabo, N. of Campo Florido. Subfossil shells and coral. (Proba- 
bly collected about 1952 

Quinones, 6 km. S. of Bahia Honda. Ammonites. Pinar del Rio 
Province. 

Clypeasters. Finca Sandoval, 4.5 km. 8. 45 K. of Ceiba del Agua. 
Given by Arias Feb. 1939. 

N. 70° W. of Bodega El Volean, 1200 m.; 300 m, 8, of right angle 
turn in Managua-Cleopatra road. Just below lower Eocene and 
marlstone. 11/29/39 
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6. N. 60° W. of Bodega E] Volcan, 1.3 km., 150 m. N. of 2375, Uni- 
versidad or low marlstones. 11/29/39 


2377. W. of Bodega El] Rayo, 1.6 km., on H-W. road. Ho ene. 11/29/59 


9378. WNW. of Bodesa Mi Batey, 1.5 km.; 250 m. N. of S. end of 
N-S. road; near base of marlstone. Lower Universidad? 11/29/39 


2379. WSW. of Bodega E. Rayo, 1400 m.; slope of hill and near base 
of marlstone. 11/29/39 


2580. WSW. of Bodega El Rayo, 1750 m.; top of hill well above base 
of marlstones. Below 2420. 11/29/39 


2381. W. of Bodega El Rayo, 1.1 km., on H-W. trail about on lower- 
upper Eocene contact. Marls. 11/29/39 


2382. Corner of Infanta and Paco Rivero, Vibora Park, From excava- 
tion for Police Station No. 14. Brown sand and shale. 11/30/39 


2383.. Kan. 27 Batabano» Cta.; 200 m. S: of » Bodega ‘Fenton Lower 
Kocene sands and shales. 11/30/59 

2384. SW. of Bodega Mi Batey, 300 m,, on road to SW. from Bodega. 
Shallow well about at contact of upper-lower Eocene. Light gray 
marls and sand, 11/30/39 

2385. SW. of Bodega’ ‘‘Mi Batey,’’ 2.1 km, Paved road. Upper Eocene 
white marls and marlstone. 11/30/59 


2386. SW. of Bodega ‘‘Mi Batey’’, .9 km., on paved road. Backhouse 
excavation. Light gray marl. 11/50/59 

2387. W. of Bodega ‘‘Mi.Batey’’, .6 km. Ant hill debris; white marls 
low in upper Eocene on paved road. 11/30/7359 


2388. H-W. trail W. from Bodega ‘‘Mi Batey’’, .6 km. W. of Bodega. 
Top of EHocene. 11/30/39 

2289- Km. 29.6 on Batabano eta. Lower Eocene tan marls. Ant hill. 
Capdevila. 

2390. Black mineral occurring with gold in placer at Eseambray, 8. of 
Santa Clara city. Santa Clara Province. 

>301. NW. edge of Menoecal and Habana-Batabano road; base of matl- 

See . . . ~- 

stone series, Km. 27. Ant hill. Lower Universidad? 12/5/39 

2392, W. of Menocal and Batabano cta. Lower Eocene tan and brown 
marls. Top of lower HKocene. Lower Universidad. 12/5/39 

2393. ESE. of Menocal on road to Finea Morales y Ajnil. Shallow well; 
near base of marlstone series; white marl, Lower Hocene, 12/5/39 

2394. S. of Managua, .9 km., on old road. Marls within Is. ledges. Mid- 
dle Oligocene. 12/5/59 

2395, EL of Bodesa Kh Volcan, 1100 m., om H-W. trail. (2402 geo- 
eraphically). White chalk. Principe or higher. 12/5/39 

2396. ENE. of Bodega El Volean, 2250 m., on Batabano road. Ls. chips 
and soil. Base? of Oligocene. 12/7/59 

2397. INE. of Bodega El Volean, 2200 m,., 200 m, S. of 2396. Ant hill 
debris, Ls, chips and soil. Top of Hocene? 12/7/89 b 


2414, 


2415. 


2416, 


2417. 
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E. of Bodega El Volean, 2200 m., on N-S. road. Ant hill debris. 
Gray marls. Principe or higher. 12/7/39 ¢ 


S. of 2398, 100 m. Gray marls. 12/7/39 d 


S. of 2399, 75 m. Gray marls. 100  m. N. of N. turn of road i: 
from Bodega El Volean. High Eocene. 12/7/39 e 


E. of Bodega EI Volean, 1800 m., on road. White chalk. High 
Eoeene. 12/7/39 f 


See 2395, Road 1 km. E, from Bodega Kl Volean, White marls. 
Principe. 12/7/39 ¢ 


W. of Bodega Menoecal, 200 m. Lower Eocene tan marls. 12/8/39 


E. of Cleopatra (Antillana), 2 km. Top of brown Hocene marls. 
Universidad? 12/13/39 A 

Gray marls in marlstones. Base of white marl series, Few meters 
W. of 2404. Lower Universidad. 12/13/39 B 

E. of W. boundary of Cleopatra (Antillana), 150 m. White chalk 
base of white marlstone series. 12/13/39 C 


- 2410, See map of Bejueal road. 


NE. of Bejueal plaza, 700 m. High Eocene. 12/13/39 
NNE. of Bejucal plaza, 500 m. 12/13/39 

N. of Bejucal plaza, 400 m. Lower Oligocene. 12/13/39 
NW. of Bejueal plaza, 500 m. Lower Oligocene. 12/13/39 


- 2417. See map of Lot 8, Antillana. Road N. 


WNW. of Cleopatra mine, 1.2 km. White marl from ls. series. 
Ant hill. 12/18/39 


NW. of Cleopatra mine, 1100 m, White marls from marlstone 
series. High in Eocene. 12/18/39 


NNE. of Cleopatra mine, 800 m. High in lower Hocene. Brown 
shales. 12/18/39 


NNE. of Cleopatra mine, 1300 m. White marls upper Eocene. 
Ant hill debris. 12/18/39 


NE. of Cleopatra mine, 1.5 km. Gray and tan shales, well-bedded 
in lower Eocene. 12/18/39 


NW. of Cleopatra mine, 2600 m. Ls. chips, top of hill. Lower 
Oligocene? 12/18/39 


NW. of Cleopatra mine, 2700 m. Gray marls in hard Is. Middle 
Oligocene. 12/18/39 
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2419. 


2420). 


2425. 


2426. 


2427. 


2428. 


2429. 


2450. 


2451. 


2432 
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Angel Elmira mine dump, 6.5 km. KE. of Bejucal (1231). 12/20/59 


WNW. of 2418, 500 m., small patch of brown earth. May be 
small lower Eoeene outcrop. 12/20/39 B 


Callejon from Bejucal to San Antonio de las Vegas; 2500 m. 
WSW. from Bodega ‘‘Mi Batey’’ which is on Batabano road. 
Eocene. 12/20/39 C 


W. of Bodega “Mi Batey,’’ 1900 m.; about on contact of up- 
per and lower Hocene, 50 m. N. of creek. Buff marls. 12/20/39 D 


W. of Bodega °“*Mi Batey’’, 1900 m., in creek bed, 50 m: S. of 
2421. Lower Eocene marls. 12/20/39 E 


W. of Bodega ‘‘Mi Batey’’, 1400 m., near junction of N-S. and 


-E-W. trails. Lower Eocene tan marls. 12/20/39 F 


Tetas de Managua road, 500 m. W. of Batabano road, 1500 m. 
SW. of Managua. Marl beds interbedded with Js. Lower Oligo- 
cene? 12/21/39 A 


SE. of E. hill of Tetas de Managua, 400 m. Ls. chip Lepidocyelinas. 
Ls. cg]. Probably Oligocene. 12/21/39 B 
N. of 2425, 50 m., marls within the Is. beds. 12/21/39 C 


S. of E. hill of Tetas de Managua, 500 m.; 2100 m. WSW, of 
Managua. 12/21/39 D 


W. of Bodega E] Rayo, 3900 m. on Batabano Cta, on N-S, road 
100 m. S. of E-W. road to El Rayo. White marls upper Eocene. 
12/21/39 F 


Km. 25 Batabano road, 450 m, N. of Bodega El Rayo. White 


marls. Eocene. 12/22/39 a 


N. of Km. 29, 300 m. on Batabano Cta. in gully. Base of white 
marls. Hocene. 12/22/39 B 


Thinly bedded, nearly flat, tan and gray marls, deep gully 200 


m. SE. of Bodega ‘‘Mi Batey’’. Lower Universidad. 12/22/39 C 


Km. 28 Batabano Cta., bottom of white marls, Ant hill debris, 
Lower Eocene. 12/22/39 D 
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Km. 27.6, Batabano road, near upper-lower Moccne contact; light 
tan marls. Ant hill debris. 12/22/39 Ih 


S. of Managua, 1.6 kin., first large cut 8S. of town. 12/29/39 


SW. of Nazareno, 1 km. Limestone chips of Oligocene Iving direct- 
ly on Hoecene. 1/3/40 


2440, 


2441. 


2442. 


24435. 


2444. 


2445, 


2446, 


2447. 


2448, 


2449. 
2450. 
2451. 
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S. of Nazareno, 1 km., on trail, Hocene chalk. High in upper 
Eocene but not top. 1/3/40 


S. of Nazareno earretera, 400 m., at Nazareno. Same trail as 
2456. KHocene chalk or lower Oligocene. 1/5/40 


kK. of north edge of Barreras, 75 im. New well. Loosely consoli- 
dated shaly sand. Probably decomposed voleanie debris,  Cre- 
taceous. 1/51/40 


WSW. of W. hill of Tetas de Managua, 1200 m. Oligocene Is. 
directly over lower Hocene. 


S. of R.R, crossing, 300 m., on south edge of Bejucal on road to 
Quivican. Telegraph pole hole. Chalk. High Eocene. 2/8/40 

S. of R.R. crossing, 1 kin., on S. edge of Bejueal on road to Quivi- 
can. High Kocene. 2/8/40 


S. of Rincon, 1250 m., on RR. to La Salud, on crossroad 500 
m. W. of R.R. Chalk. 


S. of Rincon, 3200-3400 m., on R.R. to La Salud; 240-450 m. N. 
of Km. 27. Gray chalk in hard ledge. Cojimar. 2/8/40 


N.. 230) m—100 m. Sivof Kan, 27) 3420 to 37/50, am.) | Seon akon 
con on R.R. to La Salud. Gray chalk with hard Is. ledges. Coji- 


mar: 2/8/40 


PINAR DEL RIO PROVINCE 
Puerto del Ancon on E. side of road in ditch, Thinly ‘bedded, im- 
pure Is. with concretions with ammonites. Jurassic. 2/14/40 


South slope of hill and on hill between La Jagua and San An- 
tonio fincas. This is R.E. Dickerson’s locality. Concretions with 
ammonites; thinly bedded Is., 5.5 km, (approximately) EF. 
of San Vicente. Jagua formation, Jurassic. 


Cut in Carretera Central, Km. 157.6, W. of Habana; 4.5 km. W. 
of Consolacion del Sur. 2/19/40 


Km. 14 on Guane road, directly above Kim. 14 limestone. Phyllites 
with plant remains. 2/20/40 


W. of Pinar del Rio, 11.5 km. Guane road. Light phyllites. 2/20/40 
W. of Pinar del Rio, 11.1 km., on Guane rd., Is. beds in phyllite. 
2/20/40 

W. of Pinar del Rio, 9.9 km. on Gunane rd, 2/20/40 


NE. of Km, 9.5, 1 km. (approximately), W. of Pinar del Rio on 
Guane road, Creek bed, Probably Cretaceous. 2/20/40 
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Brown shale, 4.5 km. W. of Pinar del Rio on Guane rd. Eocene. 
2/20/40 


W. of Pinar del Rio, 42 km., from well 6 varas deep on N. side 
of road. 2/20/40 


Cantera Cuyuji, +.1 km, W. of Pinar del Rio, 150 m, N, of Guane 
road, Hard white limestone. 2/20/40 


Km, 12 N. of Pinar del Rio on road to Vinales in creek bed 100 
m. KE. of road. Shales, thin ss., soft green and brown. Low in 
Eocene. 2/21/40 


Cantera Gallito, 2 km. N. of San Cayetano, 4.2 km. S. of Esper- 
anza. Hard Is, with Foraminifera. Probably equivalent to Kim, 14 
Is. Cayetano. 2/21/40 


From San Vicente, 3.9 kim., towards Esperanza, .S km. N. of turn 
] 
W. of San Vicente. Phyllites with plant remains. 2/21/40 


(Geographically equals 1527) Km. 15,N. of Pinar del Rio. Hard 
crystalline limestone with dendrites. On road to Vinales. 2/21/40 


Splintery rock 10 m. from edge of Pinar overthrust. Probably shat- 
tered by pressure of overthrust. Cayetano fm., 2 km. N. of turn 
W. into Luis Lazo Valley, 5.5 km. 8. of Sumidero. 2/22/40 

Km. 53.2 from Pinar del Rio on Guane road, 3.6 km. N. of Punta 
de la Sierra. Hard Is. used for road building; not in place but 
collected near by. 2/22/40 


N. of Pilotos, 7 km. (10 km. W. of Consolacion del Sur); unalter- 
ed Cayetano in creek bed. 2/23/40 


N. of Pilotos, 5.5 km.; unaltered Cayetano fm. from Rio Hondo. 
2/23/40 


N. of Pilotes, 4 km., unaltered Cayetano fm. from Rio Hondo. 
2/23/40 


Laguna de Piedra. Approximately 10 km. NE. of Vinales. Am- 
monites-and fish. Jurassie. 2/29/40 


EK. 500 m., and 100 to 200 m. N. of 2465. May be Cretaceous. 
2/29/40 


Coarse clastic Is. lying N. and direetly above 2465. Orbitoids and 
Foraminifera. Upper Cretaceous. 2/29/40 


NE. of Vinales, 12.5 km., on road to La Palma: 2.2 km. N. of 
La Jagua trail. Cayetano fm, with plant remains. 3/1/40 
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Thinly bedded Is. 2.5 km. WSW. of La Palma on side of road. 
hesembles Aptycnus. Above it is Is. like that 2 km. N. of San 
Cayetano. 3/1/40 B 

NNE. of Vinales, Jl km., .7 km. N. of La Jasua trail “on La 
Palma road. Ls. inclusions in serpentine and Is. 10 ft. from in: 
trusion. 3/1/40 


W. of San Vicente, 5 km., 100 m. W. of N. turn of ruad to San 
Cayetano on trail to El Abra. 3/2/40 

NE. of Km. 12, 3 km., on Vinales road. Ant hill debris; marls 
butting Cayetano schists, in front of school on Pilotos road. 
3/3/40 a 

Mina La Maria; 4 km. (approximately) E. of Mogote Km. 14 
on Pinar-Vinales ronud. Mine formerly worked for copper. Locality 


not definite. 3/3/40 B 


S., 100 m., of point where Rio Hondo leaves the Cayetano fm. N. 
of Pilotos. Soft brown sands. ?Kocene, 3/3/40 


Rio Hondo N. of Pilotos from point where river leaves Cayetano 
fm. upstream about 1 km, Phyllites, shales. graywacke. 3/3/40 


Barite mine (Mina Amalia), 22.5 km. W. of Pinar del Rio on 
Guane road. Isabela Maria on map. Very good erystals. 3/4/40 


S. of Matahambre, 6 km., 1 kin. 8S. of Pons. Aptychuslike Is. Radio- 
laria? 3/4/40 


Matahambre Mine, 30 km, N. of Pinar del Rio, 1400 ft. Jevel. 
Shale and graywacke. 3/5/40 


Matahambre mine dump. 3/6/40 
Weathered graywacke at Matahambre mine surface. 3/7/40 a 


S. of Matahambre, 4.2 km. Weathered graywacke and shade. 
3/7/40 B 


S. of Matahambre, 6.7 km. Sheared Is. with Radiolaria? 3/7/40 © 
S. of Matahambre Mine, 5.6 km. Ls. on ri. 3/7/40 D 
HABANA PROVINCE 


S. 52° W., of Enerucijada, 700 m., 2 km. (approximately) 8S. of 
San José de las Lajas on trail to SW. High in Eocene. 3/13/49 


S. 55° W. of Encrucijada, 380 m., about 2 km. S. of San José 
de las Lajas. Stratigraphically above 2484. 3/13/40 B 
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SSE. of Nazareno, 2.8 km., 25 m. N. of A. Montalvo (Lot 3 An 
tillana map). Hocene. 3/13/40 C 


Km. 27, Batabano rd. Shales. 3/14/40 a 

W. of Km.°27, 300 m., on Batabano rd. Marls in lower Eocene. 
3/14/40 b 

San Gabriel, 5 km. ENE. of Guanajay, Pinar del Rio Provinee. 
About 1 km. 8. of Cruz de Piedra. Lower Oligocene. 1/2/40 

S. of Loudres (Colegio La Salle finea), 100 m. 1/2/40 

Marianao, Calle Gen. Lee, 2 blocks KE, of military hospital. Well. 
1/2/40 

Finca La Gia, 8. and W, of Dr. Herdrick’s finea at Cruz de Piedra, 
Cretaceous. 1/2/40 

Finca La Gia, Radiolaria? Cretaceous. 1/2/40 

S. of Tumba de Maceo, 2 km: 8. of Santiago de las Vegas, near 
Cacahual. Fea, Vista Alegre. 


MATANZAS PROVINCE 
N. of Colon, 1 km., just above the Echinolampas locality. 6/22/40 
S. of Grua Conchita, .6 km., on Colon-Banaguises road. 6/22/40 
S. of Grua Conchita on Colon-Banaguises road. Adelina. 6/22/40 
Quarry, .7 km. KE. of Colon Granja which is 1.2 km. N. of Colon. 
6/22/40 


PINAR DEL RIO PROVINCE 
N. of Mariel road, 100 m., and about 200 m. E. of entrance to 
Martin Mesa road. Hocene. 5/22/40 


S. of fabrica de hilo, 1.9 km,., on road to Sabana, 5 km. ENE. of 
Mariel. Lime gravel. Rudistid fragments. 5/22/40 


HABANA PROVINCE 


Calles San Luis and Cruz. Cone sandstone. Reparto Jesus del 
Monte. Habana. 7/23/40 


Finca Antonio—Barrozo 3.5 km, WNW. of Central Hershey on 
road to Boea de Jaruco, White marl. Shark teeth, Well 52 varas 
deep. Lower Cojimar. 8/19/40 


Finea P. Reyes, 1.5 km. WNW. of Central Hershey. White matrl. 
Well 25 varas deep. 8/19/40 


N. of Cotorro, % km., in new reparto. Decomposed ts. 9/19/40 


San Miguel quarry, Jesus del Monte, Habana, 
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Corner of Arellano and Bejucal road, just W. of Mantilla, Well 
bedcled sh. and ss. in street eut. 11/10/40 


San Antonio de los Batos. Well 150’ deep. Gift from Hoskinson. 


Across vond from Sarro’s son-in-law’s house between Mantilla and 
Il Calvario, Cretaceous. 11/17/40 


SE. of Lucero station, 150 ft., on W. side of R.R. to Giiines. Road 
cut. Atlantic Refining Co. 6569 (2). Eocene? 11/22/40 


In front of Villa Pilar at steps, W. side of R.R. to Giiines, just 
SK, of Lucero station, Atlantic Refining Co, 6570 (3). Hocene? 


PINAR DEL RIO PROVINCE 
Kk. of Kin. post 5, E. of Consolacion del Sur on CC. Gift. 


See 1967. W. of 1967, 150 m,, which is 4.5 km. W. of Guanajay- 
Artemisa road on road to Fea, Chacon. 12/7/40 


W. of 1967, 500 m., or 4.65 km. W. of Guanajay-Arfemisa road to 
Finea Chacon. Lower Oligocene. 12/7/40 


W. of 1967, 400 m., or 4.7 km. W. of Guanajay-Artemisa road on 
the Finea Chacon rd. 12/7/40 

N. face of quarry of Morro Cement Plant Mariel. Cojimar? 

See 2516. 2516-18 well-bedded limestone both consolidated and soft. 


See 2516. NW. corner of quarry. 
SANTA CLARA PROVINCE 


W. of Faleon, 4+ mi. Contact rocks near serpentine intrusion to E. 
Near reported oil seep, Oil in limonite. 12/29/40 


Contact rocks on E. side of serpentine intrusion, + mi. W. of 
Faleon. 4/29/40 
PINAR DEL RIO PROVINCE 


N. of Rio La Legua bridge, 500 m, Km. 141 W. of Habana. 
Ss. under Is. Eocene. 1/3/41 

N. of Bodega Blanquizal, 250 m. Kin. 140.5 W. of Habana on CC, 
Oligopygus, Tarphypygus. Wocene. 1/3/41 


N. of Bodega Blanquizal, 275 m. Km. 140.3 W. of Habana on CC, 
1/3/41 


SANTA CLARA PROVINCE 
Equals PC 128. WNW. of Central Perseverancia, 1.8 km., on road 
to Aguada, in ereck bank of Arroyo Vaquito, to 300 m. N. of 


culvert. 1/9/41 


S. of 2524, 100-400 m., along Arroyo Vaquito, 


c 
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WNW. of Central Perseverancia, 2 km., on road to Aguada. Ant 
hill. 1/9/41 


W. of Central Perseverancia, 200 m., on Linea Principal. Ant hill, 


1/10/41 


Km. 2 WNW. of Central: Perseverancia on Linea Principal. Ant 
hill. 1/10/41 - 


Km. 2.2 WNW. of Central Perseverancia. 50 m. S. of Linea Prin- 
cipal. Abandoned water well. 1/10/41 


PINAR DEL RIO PROVINCE 


Central Pilar, 400 m. N. of mill on cane railroad, Lower Miocene. 
1/16/41 : 

- 2530. Central Andorra property. 

Km. 11, C. Andorra cane railroad. Miocene. Giiines. 1/17/41 

Kain. 12, Central Andorra cane railroad. 1/17/41 

Km. 12.5 Central Andorra cane railroad. Marls interbedded with 
Is. 1/17/41 

N, of Km. 11, 600 m,., Central Andorra cane railroad. Sand on 8. 
edge of mountains. 1/17/41 

N. of Km. 11, 1.5 km., of Central Andorra cane railroad. Coarse 
lime sandstone interbedded with Aptychus bearing beds. 1/17/41 
Mariel, quarry of Morro Cement Plant, at corner, of workings N. 
end of N-S, cliff. Habanaster, 1/23/41 

Taken from boulders fallen from cliff (2536). From different 
boulders and probably mixed. 1/23/41 

Same as 2536. Sample taken from a single boulder at base of 
cliff. Not mixed. Cojimar? 1/23/41 


Same locality as 2536 but from single boulder at base of cliff. 
Cojimar, 1/23/41 


Same locality as 2536 but from a single boulder at base of cliff. 
Cojimar. 1/23/41 

Morro Cement Plant quarry, Mariel, about 75 m. from N. end 
of N-S. cliff; hard ledges yellow. May be Universidad. The Haban- 
aster was found in road in front of workings. 1/23/41 


La Puntilla, small peninsula at Mariel, Pleistocene or Recent corals 
and Mollusca, Above present water level, 10 ft. 1/23/41 


HABANA PROVINCE 


White acid rock on W. edge of Madruga. Direetly under dark 
basic rock, 1/31/41 
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MATANZAS PROVINCE 


Mina Clara (curome) about 1 km, SW. of San Miguel de los 
Banos. 2/1/41 


N. 40° W. of 2544, 100 mm, Note kammerite, chrome chlorite 
(purple) and green chrome amphibole, 2/1/41 


Top of Cuarto Lomas (8S. end of Loma Jacan). Note serpentine 
structure in chert. 2/1/41 


Loma Pico Blanco (part of Loma Jacan). Thayer: ‘' Probably 
bone magnesite’’. 2/1/41 

NW. of San Miguel de los Banos, 1 km. (approximately), N. 20° 
E, of Chapel and Loma Jacan. N, contact or serpentine and Olig- 
ocene Is. Ls. inclusion in serpentine, | piece on exact contact. This 
is best known exposure of contact. 2/1/41 


Ls. on serpentine-limestone contact, W. of San Miguel de los 
Banos. 2/1/41 


Sehist and diorite on N. slope of Loma Punta (serpentine intru- 
sion) 3.5 km. (approximately) Sk. of Canasi. 2/8/41 


Sedimentary re-entry in serpentine. Top of Loma Punta, about 4 
km. SE. of Canasi. 2/8/41 


Mud or shale, about 1 km. 8. of Canasi. Lower Eocene or Cre- 
taceous contaminated. 2/8/41 

Finca Hatillo, 6 km. SK. of Canasi. Chrome ore from mine (Jack) 
on 8. slope of serpentine intrusion. N. 41° E. of Grua Pastora, 
N. 50° W. of Elena; N. 8° W. of Central Armonia. 2/10/41 


Mud and sand from cut at Grua Camarrones, 7 km. S. of Canasi. 
Upper Cretaceous. 2/10/41 


EK. of Caraballo, 1 km., from old well on Iinea of D. A. Solomon. 
Sample probably below 60 feet. 2/10/41 


PINAR DEL RIO PROVINCE 


5- 2581. Central Merecedita. 


Grua San Sebastian, 8S. side of track, 300 m. W. of Km. 7, 5 km. 
SSW. of Central Mercedita. Cretaceous. 2/13/41 a 


Km. 8 Ramal Aresto, 6 km. SSW. of Central Mercedita. Cretaceous. 
2/13/41 B 


Km. 10.1 Ramal Aresto, 8 km. SSW. of Central Mereedita. Shear- 
ed intrusion in tuff. 2/13/41 © 
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Kin. .9.3 Ramal Aresto, 7 km. SSW. of Central Mercedita. White 
intrusive rock 75 m. W. of Grua Santo Tomas. 2/13/41 D 

2566. Ramal San Francisco. 

Grua San Francisco, 8 km. SSH. of Central Mercedita. 2/14/41 a 
Chucho San Nicolas, Km. 10.1; 8 km. SSE. of Central Mereedita. 
Cel, bed in brown ss, and sh; series. Cretaceous, 2/14/41 b 


Cnucho San Nicolas, 50 m. NE. of switch. Km. 10, Ramal San 
Francisco, 8 km. SSE. of Mercedita. Below 2561. Brown mud and 
ss. Lower Hocene, 2/14/41 C 


S. of Km. 10, 20 m. Ramal San Francisco. Gray marls below 2562. 


2/14/41 D 


Km. 8.7, Ramal San Francisco, 6.5 km. SSE. of Mercedita. Brown 
muds. 2/14/41 EE 


Km. 8 
#K 


, Ramal San Francisco, 5.5 km. SSE. of Mercedita. 2/14/41 


Km. 6.9 and 100 m. NE., Ramal San Francisco. Grua San Miguel. 
Gray marls and ss. 2/14/41 G 


Entrance to Mercedita. Brown marls under Lime gravels. Cre- 
taceous, 2/14/41 H 


Entrance to Mereedita. Shales above Lime gravels. 2/14/41 I 


S. of Mercedita, 2.7 km., on Ramal to San Juan. Curve just N. of 
San Ignacio. 2/14/41 J 


Km, 3, Ramal to San Juan at San Ignacio, Shales, micaeous ss., 3’ 
egl. bed, 1-4” pebbles platy gray ss. 2/14/41 K 


W. of Km. 2.6, 30 m., Ramal to San Juan. Gray marl. 2/14/41 L 
Km. 2, Ramal to San Juan, 8. of Mereedita. Cretaceous, 2/14/41M 


Small outcrop of white marls capping hill S. side of road at en- 
trance to Mercedita. Below or in Lime gravels. Upper Cretaceous. 
2/14/41 N 


Same hill as 2573. Below 2573 and Lime gravels. Equivalent to 
2567. 2/14/41 O 
. 


Up the section, S. of 2573 and 2574. Above Lime gravels. 
2/14/41 P 


Km. 2.8, Ramal Asuncion, 2 km. E. of Batey Mereedita. 2/15/41 A 
Km, 3, Ramal Asuncion in deep cut just N. of Grua Dos Her- 
manos. Cretaceous. 2/15/41 B 

Km. 6.2, Ramal Asuncion, at Grua Vorela. Upper Cretaceous? 
2/15/41 D 
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N. of Km. 6,5, Ramal Asuncion, 150 m, 2/5/41 D 


Km. 3, Ramal Santa Isabela, 2.8 km. ESK. of Mercedita, in curve. 
2/15/41 E 

Deep cut in W. edge of Batey Mercedita. This is equivalent to 
2567 and 2574. 2/15/41 

From mouth of Soroa Cation, .4 km. Below Is. at mouth of canon. 
Fine cel. with orbitoids. 2/19/41 


HABANA PROVINCE 


NE. of Arroyo Arenas, 1 km., on N-S. road. Lower Kocene,. 3/2/41 a 
Approximately NE. of 25835. Kocene from well. 3/2/41 B 
Auguanabo map, Ant hill in Guatao. Hocene. 3/16/41 A 
Auguanabo map, 1 km, 8S, of Punta Brava and % kin, N. of 
Guatao at Km. Post 1. 3/16/41 

Auguanabo map, 3.5 km, NE. of Mantilla on road to Murga, 8, 
side of road, 50 m. NE. of Km. Post 5. 3/16/41 B 


Auguanabo map, 60 m. NE. of 2587 on N. side of road, Ant dal. 


3/16/41 C 


Auguanabo map, 750 m, 8S, of 2590, Water well in field on Finea 
Murga. Lower Oligocene. 3/16/41 D 


Auguanabo map, 4 kin. Ni, of Matilda on Murga road. Ant hill 
by side of road. 3/16/41 BE 


Auguanabo map, 600 m. SW. of Matilda. Ant hill. Side road. 


MATANZAS PROVINCH 
Hershey line map. Gypsum samples, 1 km. N. of San Antonio, 
10 km. W. of Matanzas. 3/27/41 


N. of San Antonio, 2 km., 10 km. W. of Matanzas. Coarse ss. 
boulder with orbitoids above gypsum. 3/27/41 
Hershey map, 400 m, N, of San Antonio, From trail. Cretaceous, 
3/27/41 
Hershey map, 750 m. W. of San Antonio, From side of road, Cre 
taceous? 3/27/41 

PINAR DEL RIO PROVINCE 
Mercedita map. Lime gravels at entrance to Central Mercedita, 
near Cabanas. 2/14/41 
W. or turn W. on highway to San Diego de los Banos 1,65 km.,, 
or 6,35 km, N, of CC. 4/5/41 B 
Kk. of Hotel Saratoga, 3.45 km., or 5.2 km. NW. of CC. (.4 km. 
W. of turn) on San Diego de los Banos road. Kocene. 4/6/41 A 
N. of CC., 4.3 km., 5 km. S. of -tum, .2 km. S of bridge on San 
Diego de los Bafos rd. Kocene, 4/6/41 B 
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NE. of Consolacién del Sur, 1 km., at “Bottle Palms’’ locality. 
Pinar gravels. 4/6/41 C 


Fea. Caimito, 3 leagues SK. of C. Niagara, 200 m, E, of entrada, 
bs. edge Loma Cajalbana. 4/8/41 


San Juan de Sagua SE. of C. Niagara. Ls. lenses in Cayetano. Up- 
per Cretaceous. 4/8/41 


Fea. San Marcos SE. of C. Niagara. White intrusive rock in ser- 
pentine. 4/8/41 


Cayetano boulders in river wash. A. Cayo Hueso, 750 m, 8. of San 
Andres, W. of Vinales, small clams. 4/10/41 


E. of C, Niagara, 2 km., on trail to La Mulata, Cut in Arroyo 
Tortuga. 4/11/41 


S. of coast N. of La Mulata, 500 m., E. of Central Niagara. 4/11/41 


Coast 1 km. N. of La Mulata. Mud between ls. ledges. Upper Cre- 
taceous. 4/11/41 


HABANA PROVINCE 


N. of Caimito, 1.5 km., on rd. to C. Habana. White and tan marls. 
5/11/41 a 


N. of Caimito, 2 km., on rd. to C. Habana. Light tan marls with 
orbitoids. 5/11/41 B 


Bodega Aguacate, 2.7 km. NW. of Caimito, on C. Habana rd. Low- 
er white marls. Principe or Guatao. 5/11/41 C 


Lepidocyclina bed above 2610. 


NW. of Caimito, 2.9 km., and .2 km. N. of Bodega Aguacate om 
C. Habana rd. Probably Guatao. 5/11/41 D 


NW. of Caimito, 3.4 km., .7 km. N. of Bodega Aguacate on rd. 
to C. Habana, (Rd. crossing), 5/11/41 E 


NW. of Caimito, 4.7 km., .3 km. from fork to N. 20° W. on C. 
Habana rd. 5/11/41 J 


NW. of Caimito, 4.8 km., .4 km. from fork to N. 20° W. on C. 
Habana rd. 5/11/41 F 


NW. of Caimito, 5.7 km., 1.3 km. from fork to N. 20° W. on C. 
Habana rd. 5/11/41 G 


NW. of Caimito, 6.4 km., on OC, Habana rd, Chiff overlooking Cre- 
taceous and Central. Valley directly above serpentine. Eocene. 
5/11/41 


NW. of Caimito, 7.1 km., and 700 m. 8, of C. Habana. Eocene. 
5/11/41 H 
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N. of CC,, 400 m. on crossroad, +.5 km. W. of Caimito; 400 m, N, 
of 966. Marl directly under Giiines Is, Pinar del Rio Province. 
5/18/41 A 


N. of CC., 350 m:; on rd. 4.5 W: of Caimito. 5/18/41 B 
N. of CC, 280) m., on rd. 4.5 km. W. of Caimito. 5/18/41 € 


PINAR DEL RIO PROVINCE 


Km. 40.9 CC.; 6 km. W. of Caimito. 5/18/41 D 
SE. of Bodega La Guira, 3.6 km, by road. (4 km. W. of San Diego 
de los Banos). 5/19/41 


SE. of Bodega La Guira, 3.6 km. (by rd.), 4 km. W. of San 
Diego de los Banos, Capdevila, 5/19/41 

NNE. of San Diego de los Banos, 10 km., on rd. to Fea. Echevar- 
ria of Gen, Monte. Jurassic. 5/21/41 


Fea. Las Piedras of José Antonio Costa, 2.3 km. S. of CC. at 
Paso Real crossing and 3 km. W. Orthaulax loe. 5/21/41 


About 1 league N. 20° W. of Batey La Guira (W. of San Diego 
de los Banos) near entrance to Finea Ingles. Jurassic coneretions 
with ammonites. 5/22/41 


N. of bridge over Rio San Vicente, 80 m., on San Vicente-La 
Palma rd. Cayetano fossil loc. 5/22/41 


HABANA PROVINCE 


CC. Km, 25,1 W. of Habana; 3.3 km. W. of Punta Brava, Hocene, 
6/8/41 B 


CC. 25.4 km. W. of Habana; 3.9 km. W. of Pta, Brava. Ant hull 
near slaughter house. Capdevila? 6/8/41 B 


CC. Km. 26.2 W. of Habana, 4.4 km. W. of Punta Brava. 6/8/41 C 
N. of Bauta, 1.6 km., on Baracoa rd. 6/8/41 D 

Kk. of C. Baracoa ruins, 600 m., N. of Bauta. Jabaco. 6/8/41 F 
Batey C. Baracoa ruins, 4.5 km. N. of Bauta. Eocene. 6/8/41 G 


W. of C. Baracoa ruins, 500 m., 4.5 km. N. of Bauta. Hocene. 


6/8/41 H 

N. of Bauta, 4.6 km., 450 m. E. of C. Baracoa ruins. Low in 
Kocene? 6/8/41 I 

ki. of C. Baracoa ruins, 320 m. Eocene? 6/8/41 J 

Km, 20 W. of Habana on CC., 2 km. E. of Punta Brava. Probably 
not older than Oligocene. 6/22/41 A 


Km. 20.2 W. of Habana, 1.8 km. E. of Punta Brava. Not older 
than middle Oligocene? 6/22/41 B 


CC, Km, 21.1 W. of Habana; .9 km, I, of Punta Brava. 6/22/410 


493 


2640. 
2641. 
2642. 
2645. 


~O44. 


2645. 
2646. 


2647. 


2648, 


2649. 


2680: 


2651. 


2652. 


2656. 


2657. 


HABANA AND SANTA CLARA PROVINCES 149 


N. of Punta Brava, .7 km., on rd. to playa. 6/22/41 G 

N. of Punta Brava, .8 km., on playa rd. Cretaceous. 6/22/41 D 
N. of Punta Brava, 1 km., on playa rd. Universidad? 6/22/41 R 
N. of Punta Brava, 1.6 km., on playa rd, 6/22/41 E 


N. of Arroyo Naranjo, .8§ km., on rd. to Arroyo Apolo. Universi- 
dad. 7/25/41 


SANTA CLARA PROVINCE 
Pink alga in gas seep, 6.6 km. 8. 17° W. of Jarahueea. 8/19/41 
SSW. of Jarahneca, 10 km., agglomerate. 8/19/41 


SSW. of Jarahueca, 6.9 km. Sediments direetly under agglomerate. 
of 2646. Upper Cretaceous. 


NW. Purial, 500 m., N. of Jarahueea. Ls. breccia. Upper Creta- 
ceous. 8/20/41 


W. of Santa Clara R.R. station, 50 m., excavation for building. 
8/20/41 


HABANA PROVINCE 


Casa Blanca, E. edge at S. end of rd. to Triscornia. Upper Cre- 
taceous? 10/12/41 


K. of Barreras-Tarara rd., 1.7 km., on rd. to Chicago No. 2 
edge of hill facing valley to S. Universidad. 


7 ON 


Cantera La Loma, .6 km, N, of F'.C.U.H. crossing on Guanabacoa- 
Santa Maria del Rosario rd. Cretaceous? Radiolaria. 10/19/41 D 


S. of F.C.U.H., .3 km., crossing on Guanabacoa-Santa Maria del 
Rosario rd. Upper Cretaceous 10/19/41 EH 


S. of F.C.U.H., 2.7 km., crossing on Guanabacoa-Santa Maria del 
Rosario rd. Upper Cretaceous. 10/19/41 F 


8S. of F.C.U.H., 3.2 km, crossing on Guanabacoa-Santa Maria del 
Rosario rd. Eocene. Radiolaria. 10/19/41 G 


SANTA CLARA PROVINCE ° 


K. of Esperanza, 2.1 km., or 1.9 km. E. of R.R. crossing on CC. 
Middle Eocene. 10/28/41 B 


CC. 2.5 km. E. of Esperanza or 2.3 km. EH. of R.R. cross- 
ing. Middle Eocene. 10/28/41 C 
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ORIENTE PROVINCE 


Batey Central Manti; quartz (A) from near old Naval wireless 
Station (B) serpentine from 63’ well about 200 ft. from quartz. 
10/29/41 

Finea of Valentin? batey C. Manati; rock said to come from his 
new well. 10/29/41 

Cerro Dumanuecos, Km. 8. of C. Manati; rhyolite from top and 
flinty chips from slope, red from center top. 10/30/41 A 

Kaolin from pits, N. slope of Cerro Dumanuecos, 8. of C. Manati. 
10/30/41 B 

E. of C, Manati, 3.5 km., at Pozo de San Joaquin on Loma Piedra, 
Serpentine. 10/30/41 C 

Rio Ciego crossing, Ramal Garigué. C. Manati. Clay from creek 
bed. Probably Miocene. 10/31/41 a ; 

Rio Garigua crossing, Km. 25 Ramal Garigué, C. Manati. 10/31/41 
B 

Cu ore (malachite) from very old (1860-70) mines, 1 km. W. of 
Km. 10 on Ramal Centro, C, Manati, 10/31/41 C 


Top of Cerro Gaisimu, 8. of C. Manati. 10/31/41 D 


Loma San Roque, 3 km. NW. of Grua Tabor, F. C. Tunas, N. of 
C. Mandti. 11/1/41 A 


Well, about 7 km. NW. of Tabor, F. C. Tunas, N. of C. Manati, 
26 ft. Peridotite with some chromite. 11/1/41 B 


Well, about 1 km. W. of Tabor, F. C. Tunas, N. of C. Manati, 49 
ft. in serpentine. 11/1/41 C 


W. side of Linea Norte, C. Manati, Km. 5. Barrettia ls. 11/1/41 D 


Cantera San Pablo or Mina Blanca, quarry E. of Km, 5, Linea 
Norte. C. Manati. Barrettia |s. 11/1/41 E 


Km. 30 Ramal Garigué, C. Manati. 11/2/41 A 


Arroyo between Km. 36 and 37, Ramal Garigué, C. Manati. 11/2/41 
B 


Km. 37.5 Ramal Garigua, C. Manati, at entrance to Finca Palacios 
‘*La Laguna’’. Diorite 11/2/41 C 


Km. 38, Ramal Garigué, C.Manati, hill on W. side of R.R. Diorite. 
11/2/41 D 


Km. 41, low hill 8. of Ramal Garigué, C. Manati. Diorite. 11/2/41 
E 


Km, 47.7 Ramal Garigué, C. Manati, arroyo where diorite and 
decomposed igneous rock is exposed. 
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Km. 51, Ramal Garigué, C. Manati, decomposed igneous rock in 
arroyo. 11/2/41 


Low hill with Cu ore, 3.6 km. 8S. of CC. at point 2.3 km. S. of 
Entronque Manati and about .7 km. W. of entronque. 11/2/41 H 


. W. of 2679, .1 km. 


About 2 km. W. of Km. 25, Linea Centro C. Manati, rhyolite hill 
on Finca Hambre Viejo, N 50° W. of Dumanuecos. 11/2/41 I 


About 4.5 km. S. 20° E. of Batey C. Manati. Cretaceous ls. in 
road. 11/3/41 A 


Serpentine in low quarry at crossing of Rio Venero, 2 km. 8, 30° E. 
of batey, C. Manati. 11/3/41 B 

Loma Tobaco, Bahia Manati; rock from top and side. 11/4/41 
Cayo Navarro, Bahia Manati. Miocene or younger. 11/4/41 


Cretaceous ls, in field halfway between Km. 5 Linea Centro and 
Km. 6 on Linea Norte, C. Manati. 11/5/41 A 


Poterro Silvia, .6 m. 8. of Grua Silvia, Km. 6 Linea Norte, C. 
Manati. Barrettia Is. Probably Upper Cretaceous. 11/5/41 

Km. 17.5 F. C. Tunas. White clay. 11/5/41 D 

Km. ,3.7. river crossing on F.C. Tunas, Diorite. 11/5/41 E 


CC. Km. 696.6 (1.9 km, E. of Tunas) ; intruded sediments. 11/6/41 
A 


CC. Km. 698. 11/6/41 B 

CC. Km. 699.6; decomposed granite. 11/6/41 C 

CC. Km. 725.8; altered Is. 11/6/41 D 

S. of CC., 3 km., at Arroyo Muerto (Km. 712.8); Barrettia ls. 
11/6/41 E 


S. of CC., 3.8 km., at Arroyo Muerto (Km. 712.8) Barrettia ls. in 
field and dooryard. 11/6/41 F 


S. of CC., 7.5 km,, from Tres Copas Crucero on road to Las Arenas. 
11/7/41 A 


S. of CC., 10 km., from Crucero Tres Copas in creek at Las Arenas. 
Kone 70327) 1/7/41 3B 


N. of Las Arenas, 6.8 km. (4.5 km. 8. of CC. at Resignacidén) ; 
pegmatite and diorite. 11/7/41 C 


_N. of Las Arenas, 8.1 km. (4.4 km. 8S. of CC. at Resignacién) ; 


green igneous rock and white alteration product. 11/7/41 D 


S. of CC., 2.9 km., on road from W. edge of Tunas (Km. 694) ; 
very crystalline with rudistids. 11/7/41 E 


S. of CC., 5.2 km., on W. edge of Tunas (Km. 694) andesite 
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and agglomerate. Upper Cretaceous. 11/7/41 F 
CC. 693.1 (1 km. W. of Tunas). 11/8/41 


S. of CC., 4 km., at Dominguez (Km. 683.3). Top of nill. 11/8/41 
B 

Entronque Manati, CC, Km. 677.6; granodiorite. 11/8/41 C 

CC. Km. 6735.6; Is. intruded with green igneous rock. 11/8/41 D 
CC. Km. 672.1; andesite? 11/8/41 H 


CC. Km. 671.5; very badly altered, bedded sediments. 11/8/41 F 
CC. Km. 661.9; vesicular dark and light green rock. 11/8/41 G 
CC. Km. 661.2; igneous rock. 11/8/41 H 


CAMAGUEY PROVINCE 


CC. Km. 651.8 (1.8 km. E. of Guaimaro); dark blue flow rock. 
11/8/41 I 


S. of CC,, 1.7 km., at Guaimaro on road to C. Elia, Basalt. 11/9/41A 


S. of CC., 2.5 km., at Guaimaro on road to C. Elia. Agglomerate. 
11/9/41 B 


S. of CC., 5.9 km., at Guaimaro on road to C. Elia 
S. of CC. on road to C. Elia from Guaimaro. 11/9/41 D 
S. of CC., 10.8 km., on road to C. Elia from Guaimaro. 11/9/41 E 


Village of Santa Lucia, sta, on Cuba R.R, at C. Elia, S. of Guai- 
maro. Olivine basalt. 11/9/41 F 


S. of Guaimaro, 2.8 km., hilltop at Finea Las Lomas, Augite an- 
desite. 11/9/41 G 


S. of CC., .8 km., at Guaimaro; fresh and decomposed diorite. 


11/9/41 
8S. of CC., .5 km., at Guaimaro; piece of quartz, 11/9/41 I 
S. of CC., .4 km., at Guaimaro; 1 piece quartz. 11/9/41 J 


On Camino Real in Rio Jobabo crossing, just N. of CC. at pro- 
vincial boundary. Ls. 11/9/41 K 


Camagiiey. Camino Real just N. of CC, on Rio Jababo, associated 
2720 and 2722; monozonite. 11/9/41 L 


Rio Jobabo at Camino Real crossing just N. of CC. A=Red: chert. 
Agglomerate. Oriente Provinee. 


CC. Km. 635.5, on E. edge of Marti; andesite agglomerate. 11/9/41 
N 


Creek on W. edge of Cascorro, CC. Km. 629.7 Granite. 11/9/41 O 
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SANTA CLARA AND CAMAGUEY PROVINCES 


CC. 624, W. of Cascorro. Granite in field. 11/9/41 P 
CC. Km. 565. Dark bluish igneous rock. 11/10/41 A 


CC. 561.1; collected earth. Saw block with Acteonella, fragments. 
Tampsia. 11/11/41 B 


CC. Km. 555.1, Bacalao store. Soft gray clay, weathers pinkish. 
Upper Cretaceous. 11/11/41 C 

CC. Km. 547.7,. Vallito crossing. 11/11/41 D 

CC. Km. 537. Igneous rock. 11/11/41 E 

CC. 533.7, small quarry on H. edge of Florida, 11/11/41 F 
CC. Km. 528.6, just W. of bridge over R.R. W. of Florida. 11/11/41 
G é 


CC. Km, 527.3. Pile of ls. m field, flat lying outerop. 11/11/41 H 
CC. Km. 521.5, granitoid rock. 11/11/41 J 
CC. Km. 514.7, igneous rock. 11/11/41 J 


CC. Km. 512.5, quarry on 8. side .of road. Conglomeratic rock. 
11/11/41 K 


CG. Km. 453.8, basalt, W. of Ciego. 11/12/41 A 
CC, Km, 423.7, large Lepidocyclinas, coral, oysters 37.3 km. W. of 


Ciego. Oligocene. 11/12/41 B 
SANTA CLARA PROVINCE 


CC. Km. 406. Very abundant oysters. 11/12/41 D 


CC, Km, 385 (1.7 km, W. of Sancti Spiritus), granite or grano- 
diorite. 11/13/41 A 


CC. Km. 584.2 (2.8 km. W. of S. Spiritus), hornblende schist. 
11/13/41 B 
CC, Kim. 383.7, hornblende schist intruded by granite. 11/13/41 C 


CC. Km. 378, 4 km. E. of Guayos, pink granite in low quarry. 
11/13/41 D 


GCh Kans 3, 


7, Cretaceous conglomerate. 11/13/41 E 
CC Kone 372 


4 We edge ot Guayos, sss and sh. 11/13/41 » 
CC. Km, 370, similar to 2745; sampled ss. 11/13/41 G 
CC. Km. 365.9, white marls. 11/13/41 H 

CC. Km. 361, hard green tuffs. 11/13/41 I 

CC. 359.2. flow rock. 11/13/41 J 

CC. Kan. 352) ereen tuffs. 11/13/41 K 

CC. Kin. 342.5, serpentine intruding light acid rock. 11/13/41 O 
CC. Km. 242.2, green. schist. 11/13/41 N 


Batey C, Zaza, just W. of mill. Apty, and tuff? 11/13/41 M 


154 


2765. 
2766. 
2767. 
2768. 
2769. 
2770. 
2771. 
2772 

2773. 


2774. 


BULLETIN 128 428 


E. of ©, Zaza, 2 km., manganese ore in Apty, 11/18/41 L 
EB. of C.Zaza, 2.5 km. 11/13/41 La 


OC, Km. 338.4, actinolite and serpentine schist. 1/13/4ly 


N. of stadium, 1 to 1.1 km., Placetas on road to C. Fidencia, cherts 
and Apty. 11/14/41 A 

CC. Km, 331.4. clastic ls. with orbitoids in badly contorted  sed- 
iments, Upper Cretaceous. 11/14/41 B 

CC. Km. 326.6, clastic arkose ss. 11/14/41 C 

CC. Km. 325.6, agglomerate. 11/14/41 D 


S. of CC., .7 km.. in creek bed on road to Guanajita (turn at 
Km. 292.5 on CC.). 11/14/41 E 


Finca Cuba Libre of Dr. Enrique Rodriguez, Habana; .9 km. 8. 
of CC. at Km. 292.5 Barrettia beds. 11/14/41 F 


CC. Km. 293.8, W. of Santa Clara, Flows and tuffs, 11/15/41 A 


Near store at Dan Alejandro’s, 2.4 km. 8, of CC, at Km, 292.5 
green tuff. 11/16/41 C 


CC. Km. 291.4, fresh diorite and pale green agglomerate? 11/16/41 
A 
HABANA PROVINCE 


Marl just N. of CC. at Km. 62.4 on callejon to C, San Antonio, 
Middle Eocene or Universidad. 11/17/41 e¢ 


Ls. below 2765 and above 1214 x on eallejon to C.San Antonio 
from Km. 62.4 on CC. 11/17/41 D 


CC. Km. 14.2, Finca La Mina, E. edge of San Francisco de Paula. 
11/17/41 E 


Excavation for University building at corner of Carlos III and 
Zapata. 11/21/41 


Exeavation for University building at corner of Carlos III and 
Ayesteran. Upper Cretaceous chalk. 11/21/41 


S. of Central Toledo, 2.2 km., on cane R.R. .8 km. N. of eallejon. 
Gray marl at base of Giiines, N. end last curve to C, Toledo. 1/1/42 


S. of C. Toledo, 2.3 km., .7 km. N. of callejon. Gray marl just 
above 2770. Oligocene. 1/1/42 


Km. 3 8. of Central Toledo on cane R.R. Gray marl interbedded 
with Giiines ls. 1/1/42 


NW. of El Chico, 1.4 km., on Guayjay-El Cano rd. Whitish chalk. 
Lower middle Oligocene, 1/1/42 


Low hill 100 m. SW. of a point on Guayjay-El Chico rd., 1.5 km. 
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NW. of El Chico, on a erossroad, Chalk with Foraminifera. Low 
Oligocene. 1/1/42 
New well, Km. 32.85 on Batabano Cta. 12/8/41 


Chips from conglomerate and sand in back of Tejar Cuba, 1o0 
m. N. of highway. Capdevila formation. 1/6/42 


S. of Guatao, 1700 m., .2 km. 8. of Guatao corner on road to Ma 
tilda. Finea Villa Clara. High Eocene. 1/25/42a 
S. of Guatao, 2.2 km., .2 km. S. of Km. 4; 1.7 km. S. of Guatao 
corners. High Hocene. 1/25/42 B 

SANTA CLARA PROVINCE 
Km. 2 Linea Principal to Vega Vieja. Central Soledad. Directly 
above igneous contact (tuff series). 1/50/42 a 


Casa Catalina, .8 km. N. of Central Soledad. 1/30/42 B 


Ramal Limones, C. Soledad; 1.8 km. NE. of batey. Just above 
contact with tuff. 1/31/42 a : 


N. edge batey C. Soledad on W, side of R.R. Cretaceous, 1/31/42 
al 


Ramal Lajitas, Central Soledad; 180 m. SE. of Zambumbia. Mid- 
dle? Eocene. 1/31/42 b 


Ramal Lajitas, C. Soledad, 500 m. SE. of Zambumbia. Middle? 
Eocene. 1/31/42 C 


Ramal Lajitas, C. Soledad, 650 m. SE. of Zambumbia. 1/51/42 D 


Ramal Lajitas, Central Soledad, 1420 m. SE. of Zambumbia. Mid- 
dle Eocene. 


Ramal Lajitas, Central Soledad, 1900 m. SE. of Zambumbia. Uni- 
versidad? 1/31/42 F 


Ramal Lajitas, Central Soledad, 2.2 km. SE. of Zambumbia, 
1/31/42 G 


Ramal Factora, ©. Soledad, 200 m. 8. of batey. Upper Cretaceous. 
1/31/42 H 


C. Soledad, creek about 100 m. W. of batey. Upper? Cretaceous. 
1/31/42 I 


R.R, cut 200 m. 8, of entrance to C, Soledad from earretera. 
2/1/42 a 


S. of Tamarinda, 1.5 km., on Cienfuegos-Trinidad highway, 8.5 
km. S. of C. Soledad. Upper Cretaceous. 2/1/42 B 


S. 20° E. of Negrito, 500 m., 8.5 km. SSE. of Central Soledad. 
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Kocene? 2/1/42 C 


Loma Naranjito, about Km. 15, Ramal Dolores; 4.5 km. NE. of 
C. Soledad. Cretaceous. 2/2/42 a 


Ramal Caledonia, Central Soledad; Kin. 5.1 E. of batey. Paleo- 


cene? 2/2/42 B 


Ramal Caledonia, Central Soledad; Km. 5.8 NE. of batey. Upper 
Cretaceous. 2/2/42 ¢ 


Ramal Caledonia, Central Soledad at Chuehu Camino, Km. 7 NE. 
of batey. Upper Cretaceous or Paleocene. 2/2/42 D 


Ramal Caledonia, Central Soledad; Km. 7.1, 100 m. N. of Grua 
Camino. Probably middle Eocene. 2/2/42 E 


Ramal Caledonia, Central Soledad, Km. 7.7, at Grua El Pozo. 
Probably =2798. 2/2/42 F 


.. 


Ramal Caledonia, Central Soledad, 7.5 km. NNE. of batey, near 
last grua. Appears like middle Hocene marlstones. 2/2/42 G 


Ramal Viamones, Central Soledad; Kim. 1.5; 6.5 km. NE. of batey. 
Upper Cretaceous. 2/2/42 H 


Km. 3.5, near NE. end Ramal Rosario, C. Soledad. Upper Cre- 
taceous? 2/2/42 J 


Ramal Caledonia, Central Soledad; Km. 3.5 at W. end of Ramal 
Dolores. 2/2/42 J 


SE. of Km. 3, 200 m., Ramal Caledonia, GC. Soledad. Cretaceous. 
2/3/42 a 
Km. 3, Ramal Caledonia, C, Soledad. Upper Cretaceous. 2/3/42 B 
Km, 3.2 at curve 8S. of Ramal Dolores on Ramal Caledonia, C, 
Soledad. Upper Cretaceous? 2/3/42 C 
Guaos limestone, 8. of road, 2.5 km. NE. of C. Soledad. 2/3/42 D 
Cienfuegos-Manicaragua road, 250 m. W. of entrance to C. Sole- 
dad. 2/4/42 A 
Cienfuegos-Manicaragua rd., Km, 15,5, Hocene. 2/4/42 B 
Cienfuegos-Manicaragua rd., Km. 15.3, Universidad. 2/4/42 C 
Cienfuegos-Manicaragua rd., Km, 14. Eocene. 2/4/42 D 
Cientuegos-Manicaragua rd., Km, 13.3, EKoeene marlstone. 2/4/42 
Cienfuegos-Manicaregua rd., Km. 13,2. Eocene. 2/4/42 F 

11.8, 2/4/42 G 
Cienfuegos-Manicaragua rd., Km. 11.5. 2/4/42 H 


Cienfuegos-Manicaragua rd., Km. 


Cienfuegos-Manicaregua rd., 300 m, KE, of Rio Cannao. Hoeene, 


2/4/42 I 
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Road to Zambumbia, 1.8 km. 8. of Cienfuegos-Maniearagua road. 


Jocene? 2/4/42 J 


NW. of Zambumbia, 250 m., on Cienfuegos-Trinidad road. Upper 
Eocene. 2/4/42 K 


NE. of road to Manaeas, 1.4., on Cienfuegos-Esperanza rd. Oli- 
gocene. 2/5/42 A 


NE. of road to Manaeas, 3.2 km., on Cientuegos-Esperanza road, 
Oa 9/5 9 
Oligocene? 2/5/42 B 


NE. of Manacas road, 3. cm, on Cienfuegos-Hsperanza road. 
NE f M [Eeores kone. Cientueg 4 | 
2/5/42 C 

NE. of Manacas road, + km., on Cienfuegos-Esperanza road, 
Lower Oligocene. 2/5/42 D 

NE. of Manaeas road, 5.3 km,, on Cienfuegos-Esperanza road. 
NE f M road > kn Cientuegos-f 1 » road 
Oligocene. 2/5/42 E 

NW. of C. Santa Cataiina R.R. crossing, 1.3 km., on Cientuegos- 


Esperanza road. 2/5/42 F 


KH. of R.R. bridge, 2050 m., at Hsperanza. Adjoining 2656 on E. 
2/5/42 G@ , 
Arroyo Bufete, Rionda Finca. 2/7/42 


N. of Batey Tunicu, 3.1 km., E. end Loma tle la Sierra. 2/7/42 


Not Co Lunicus oo kms vomurd. to Womasde la (Sierras Wow an 
Koecene. 2/7/42 A 


NW. of C.Tunicu, 2:6 km., on Esperanza road; 1.3 km. N. of 
roal to batey. Upper Cretaceous. 2/8/42 A 


NW. of C. Tunicu, 4 km: 1 km. S. of Las Damas R. R. branch. 
2/8/42 B 


NW. of C. Tuniteay + km., 1 km. N. of Sabanilla station. Lower 
Eocene. 2/8/42 C 


SW. corner of Fincg La Redonda, 6.3 km. NE. of C.Tunicu. 
2/8/42 D 


N. of 2832, 200 m., (6.3 km. NE. of C. Tunicu), in creek bed. 
2/8/42 BE 


N. 20° HE. of C. Tunicu, 8 km., in bed of Rio Zaza. Eocene. 2/8/42F 


Ne 26s hr votet@s Municue Oio.ckon.. vat Waele oa eileen Ne (oneekuro 
Zaza. Upper Cretaceous 2/8/42 G 


NNE. of C.Tunicu, 12 km., 3 km. S. of Jiquimas, Upper Cre- 
taceous. 2/8/42 H 


N. of Guayos, 2.8 km., on Neiva road; Finca La Soledad. Upper 
Cretaceous. 2/9/42 A 
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N. of Guayos, 7.7 km., on Neiva road. Finca Santa Teresa. Low 
in Cretaceous. 2/9/42 B 


N. of Guayos, 8.6 km., on Neiva road, Rio Seibacoa. 2/9/42 C 
E. of C. Tunicu, 2.6 km. Middle? Eoeene. 2/10/42 A 


SW. of Zaza del Medio, 3 km., in bank of Rio Tunicu; 200 m. up 
stream from ford. Eocene. 2/10/42 B 


NE. edge of C. Tunicu batey. Upper Cretaceous. 2/10/42 C 


E. of Sancti Spiritus, 2.7 km., Km. 389.4 CC. Directly above tuff- 
chalk contact. About equivalent to 1083. Hocene. 2/11/42 A 


E, of Sancti Spiritus, 2.9 km., CC. Km. 389.6, Eocene, =2843. 
2/11/42 B 


CAMAGUEY PROVINCE 


Km. 509, Central Highway. 2/11/42 ¢ 

Km. 10.2 Linea Vieja, 8 km. N. of C.Cespedes. 2/12/42 a 

Grua La Reserva, Km. 14.5 Linea Vieja; 12 km. N. of C. Cespedes. 
2/12/42 B ' 

Grua Mision at end of Linea’ Vieja; about 15 km. N. of C. Ces- 
pedes. Altered igneous rock. 2/12/42 C : 
Ramal Santa Rita (from Km. 10 of Linea Vieja) Km. 1; about 
8 km. N. of C. Cespedes. 2/12/42 D 


Ramal 35, (from Km. 7, Linea Nueva) Grua 32; 7 km. NE. of 
C. Cespedes. Well about 45 ft. deep. Eocene? 2/12/42 D2 

N. of Grua 35 of Ramal 35, .5 km., (from Km. 7, Linea Nueva), 
just S. of Habana-Camagiiey Camino Real, 11 km. NE, of C. Ces- 
pedes. Specular iron and matrix. 2/12/42 EK 


S. 75° E. of Grua 34, Ramal 35, 200 m.; 10 km. NE. of C. Ces- 
pedes. 2/12/42 F 

Km. 4, Linea Nueva, NE. of C.Cespedes. 2/12/42 G 

Grua 38, Linea Nueva; 11.5 km. ENE. of C.Cespedes. Well, 7 
varas. 2/13/42 A 

Km. 12.6 Linea Nueva, at crossing of Habana-Camagtiey road. 
2/13/42 B 

Km, 134 at S, end Ramal 60, Pump station well debris; about 
13 km. ENE. of C. Cespedes. 2/13/42 C 

Grua 42, Km. 16.5 Linea Nueva, 15 km. ENE, of C. Cespedes. 
2/13/42 D 


Grua 17, Linea Nueva, C. Cespedes. Very close to 2857. 2/13/42 HE 


S. of Grua 40, 100 m., Linea Nueva, 14 km, ENE. of C. Cespedes. 


433 


2860. 
2861. 


2862. 


2863. 
2864. 
2865. 
2866. 
2866a. 
2867. 


2868. 


2869, 


CaMAGUEY PROVINCE 159 


Ls. with rudistids and igneous rocks. Upper Cretaceous. 2/13/42 F 


Grua 61, Ramal 60 (from Km. 13.5, Linea Nueva) 12 km. NE. 
of C. Cespedes. 2/13/42 G 


NW. of Estrella station, 200 m., on F. C. Cuba. Upper Cretaceous. 
2/14/42 A 


N. of Piedrecita, 1.5 km.. on road to CC. 2/14/42 B 


NE. of C. Florida, 4 km., on Linea Principal to Urabo. Finea 
Hsperanza. Decomposed diorite. 2/15/42 A 


Finca Urabo, Linea Principal 7 km. NE. of C. Florida. Upper 
Cretaceous. 2/15/42 B ; 


N. of Km. 721.6 CC., 1 km., (entrance to C.Cespedes) 300 m. N. 
of erystalline-sedimentary rock contact. 2/15/42 C 


NNE. of C. Florida, 6.5 km., at Fea. San Rafael. Small granite 
knob projecting through unaltered chalk. Upper Cretaceous. 
2/16/42 a : 


Chalk around knob at 2866. Upper Cretaceous. 2/16/42A 


E. 15 km.,, and 2.5 km. 8, of C, Florida. Low swell; chalk from ls. 
ledges 2/16/42 ¢ 


SE. corner Finca Cafetal; 15 km. E. of C. Florida. 2/16/42 D 


ENE. of C, Florida, 7 km., on cane R,R, Fea. Urabo, Chalk. 2/16/42 
E. 


Km. 14, Florida-Woodin R.R. at Sta. Isabela 22 km. N. of C. 
Florida. Marl from shallow well. 2/17/42 A 


Near Km. 12.5, Florida-Woodin R.R., 200 m, S. of Gruas 56-57, 
2/17/42 B 

Km. 11.8, Florida-Woodin R.R. 2/17/42 C 

Km. 11, Woodin-Florida R.R. Miocene? 2/17/42 D 


Km. 17. Florida-Woodin R.R., 3 km. S. of Sta. Isabela. Well and 
post hole. 2/17/42 E 


Basement crystalline rocks from C. Cespedes and C. Florida. 


Chrome cre with gabbro. Cromo, 13.5 km. NE. of Camagiiey on 
Nuevitas R.R. 2/19/42 a 


SE. edge of Loma Yueatan, 2/19/42 B 

Troctolite. 

Gabbro. 

SE, slope of Loma Yueatin, Hippurites, Pironea, Tampsia. 
2/19/42¢ 

Mina Aventura, W. of Cromo on Nuevitas R.R. 2/19/42 e¢ 
Lesca Pass through Cubitas Hills; 200 m, N. of E-W. rd. along 
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S. side of range. ?Eocene egl. or clastic ls. 2/20/42 a 
N. of E-W. rd., 500 m., on Lesca Pass through Cubitas hills. Rud- 
istids. Fragments. Eocene Is. 2/20/42 B 
Lesea Pass through Cubitas Hills, 1.2 km. N. of H-W. road. ?Up- 
per Cretaceous. Alveolinellids, 2/20/42 ¢ 
Leseca Pass through Cubitas Hills, 5.1 km, N. from H-W. road. 
2/20/42 D 
Km. 429.2 CC.; about 13 km. E. of Jatibonico. Well 12 ft. deep. 
Miocene? 2/21/42 
CC. Kim. 456; 5 km. W. of Ciego de Avila. Marl. 2/21/42 
GG. Km. 500) 2/21/42 
CC. Km. 503. Lower middle? Eocene, 2/21/42 

MATANZAS PROVINCE 
CC, Km. 149.5 E, of Habana, In front of Hogar Infantil Cam- 
pesino; 9.5 km. SE. of Coliseo. 2/22/42 


HABANA PROVINCE 


K. of San Antonio de las Vegas, 2.9 km., near Shell Mex. Copey 
No. 1. Middle Eocene. 2/8/42 


S. of 2889, 100 m. Middle Eocene. 3/8/42 


N. of La Ruda rd., .9 km., at 2.9 km. E. of San Antonio de las 
Vegas. Middle Eocene. 3/8/42 


N. edge of Coralillo (S. of Bauta). Marls with Is. lenses. Oligocene. 
3/14/42 


Exeavation for building on Calle San Juan de Dios opposite MHudi- 
ficio La Metropolitana. Upper Cretaceous, 


Cantera San Francisco at San Francisco. (no data as to when 
it was collected). Upper Cretaceous. 


CAMAGUEY PROVINCE 
2905. Central Senado. 
Ramal Santa Cruz, 2 km. W. of C.Senado. Troctolite. 3/18/42 A 


Ramal Santa Cruz, 3.5 km. W of C. Senado. Decomposed peridotite. 
3/18/42 B 


Ramal Santa Cruz, 4 km. W. of Senado, 3 18/42 


Km. 5.2, Ramal Santa Cruz, C.Senado. Serpentine agglomerate? 


3/18/42 D 


Grua Canjilones, 1.5 km. N. 30° W. of Santa Cruz, C. Senado. 
High middle? Eocene. 3/18/42 EK 
> 


Grua Mola. Cannot be located on map, About 15 km, NE. of C. 
Senado, Dip 15° N, 3/19/42 a 
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2901. Fea. Habana, about 4 km. W. of Minas. Cretaceous? 3/20/42 


2902. Finea Regla, stratigraphically below 2901 and 500 m. NW. Small 
ammonites. Cretaceous? 5/20/42 


2903. Ramal Santa Cruz, 1.5 km. W. of C.Senado. Leached serpentine. 
3/21/42 a 


2904. Quarry, about 3 km. N. 65° W. of C.Senado near road to Jicotea. 
Cretaceous. 3/21/42 B 


2905. La Cuechilla de Anguilla, 12 km. NE. of C.Senado. Cannot be defi- 
nitely located. Upper Hocene. 3/19/42 


2906 - 2933. Central Lugareno 

2906. N. of Batey Lugareno, 800 m., on Ramal Guruju. 3/22/42 a 

2907. \N. of C.Lugareno, 1.2 km. 3/22/42 B 

2908. Grua Gurugu, 5 km. N. of C. Lugareno. Eocene. 3/22/42 C 

2909. Near Grua Sorpresa, C. Lugareno, 750 m. NW. of Gurugu. 3/22/42 

2910. At Grua Sorpresa, C. Lugareno about 1 km. NW. of Gurugu. Shal- 
low well. Eocene. 3/22/42 E 


2911. Wield .5 km. N. 15° W. of Grua Sorpresa. C. Lugareno. 3/22/42 EF 

2912. N. of Grua Sorpresa, 700 m., C. Lugareno. Eocene. 3/22/42 G 

“2913. Worm zastings from ls. above marls at 2912. 3/22/42 HL 

2914. Ramal Rendicién, 1.4 km. from E. end of Ramal 200 m. E. of 
Grua 19, shallow well. 2/23/42 A 

2915. N. of Rendicién, C. Lugareno, In quarry at Camagiiey-Nuevitas 
eta. crossing. Ls, and marl. 3/23/42 B 


2916. Rendicién. Old mill excavation. Decomposed igneous rock. 3/23/42 


C 


2917. Ramal Rendicidn, Batey Mercedes. 3/23/42 D 
2918. Loma Bayatabo, about 1.5 km. W. of Batey Mercedes. Chert from 
top and magnesite from 8. slope of hill. 2/23/42 E 


2919. Ramal Vijil, Grua Morell, 2.5 km. 8. of N. end of Ramal. Barrettia. 
Cretaceous. 3/24/42 A 


2920. Ramal Vijil 3.5 km. S. of N. end of Ramal. Shallow well, fresh 
water. Hocene? 3/24/42 B 


2921. Grua 71, Ramal Santa Rosa, 20 km. SE. of C. Lugareno. Miocene. 
3/24/42 C 


2922. Grua 45, Ramal Morell, 14 km. S and 2 km. W. of GC. Lugareno. 
Shallow well. White chalk. 3/24/42 D 


2923. Grua 87, Ramal Union, 12 km. 8. and 2 km. E. of C. Lugareno, 
Middle Eocene. 3/25/42 a 
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Well of CO. Doctor, 600 m. 8. 40° W. of Grua 37, Ramal Union. 
C, Lugareno, Low in middle Eocene. 3/25/42 B 


Well being dug, 300 m. S. 80° W. of Grua 37, Ramal Union, C. 
Lugareno. 3/25/42 ¢ 
Fossil wood, float near Grua 37, Ramal Union. 5/25/42 


Float. Finca Santo Domingo, Linea Principal 15 km. 8S. of C. 
Lugareno. 3/25/42 


N. 30° W. of Grua Habana, 300 m., Ramal Ciego-Habana, C. 
Lugareno. Eocene. 3/27/42 4 

N. of 2928, 100 m., which is 300 m.:N. 
C, Lugareno. 3/27/42 B 


30° W. ot Grua Habana, 


Colonia Truffin, (Km, 283, F, C. Norte) 500 m, 8. of Km, 286 on 
Norte R.R, 3/26/42 


West slope of N. ridge of Cubitas Hills, across from Km, 286 
on Norte R.R. Probably Cretaceous. 3/26/42 


W. of Grua California, 600. Ramal Sonora, C. Lugareno. Grani- 
toid rocks in place in part. 3/27/42 C 


S. of Batey, 1 km., on R.R. to R.R. Station, C. Lugareno, Well. 
Diabase. 3/27/42 D ‘ 
Km. 74.8 on Nuevitas-Pastelillo R.R. 3/28/42 A 
SANTA CLARA PROVINCE 
NE. of C. Hormiguero, 1 and 2 km. Small Is. lenses in tuffs. 3/30/42 


Ramal Jicotea, 800 m. 8S. of Paso del Medio. C. Hormiguero, Up- 
per Cretaceous. 3/20/42 B 


Chalk directly above Cretaceous gravels at 2936, Lower middle 
Eocene. 3/30/42 ¢ 


Ramal Jicotea, just N. of first grua, 2.3 km. 8. of Paso del Medio, 
C. Hormiguero. Eocene. 3/30/42 D 


Ramal Jicotea, 400 m. S. of Grua Jicotea, C. Hormiguero. Kocene. 
3/30/42 


SE. of Grua Crespo, 1 km., 17 km, E, and 7 km, S. of C. Hormi- 
guero, Not far geographically from L128 Thiadens type locality 
of Camerina vermunti, Lepidorbitoides rutteni. L. palmeri, and 
L, macgillavryii, Upper Cretaceous. 3/30/42 A 


E] Abra, 20 km. E. and 6 km. S. of C. Hormiguero. Upper Cre- 
taceous. 3/31/42 B 


8S. slope Loma Campana about N. of Grua Campana, C, Hormi- 
guero. Upper Cretaceous. 4/1/42 A 
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Street in Jibero at end of Ramal Jibero, C. Hormiguero. 4/1/42 B 


Finea Viafaro, 22 km. H. and 9 km. 8S. of C. Hormiguero. Grano- 


diorite. 4/1/42 C 


San Fernando Mine, 4.5 NNE. of Jibero, 655 km. NNE. of Bara- 
jagua, 28 km. i. and 5.5 km. 8. of C. Hormiguero, Cu and Zn ore. 
4/1/42 C 


S. of La Carolina, 1.2 km., on Ramal Brenas, C. Hormiguero. 4/1/42 
A 


Pinea Fullido and Pozon Honda, Ramal Brenas. 800 m,. K. of spur 
to Mano and Manguito. C. Hormiguero. 4/2/42 B & C 


Ramal Brenas, 1 km. W. of switch to Mango and Manguito, C. 
Hormiguero. +/2/42 D 


Ojo de Agua,’1 km. SH. of C. Hormiguero. Upper Cretaceous. 
4/2/42 KH 


Is. of Grua Jicotea, 900 m., 6.5 km. SSE. of C. Hormiguero. Cre- 
taceous direetly under Hocene chalk. 4/5/42 a 


First grua 8. of Jicotea on Ramal Vacaria. Eocene. 4/3/42 B 


Ramal Isabel, 100 m. N. of R.R. and 75 m. W. of Rio Caunao, 
Upper Cretaceous. 4/3/42 C 


SE. of Camarones, 1 km., and 50 m. N. of R.R. to Cumanayagua. 
4/3/42 D 


NW. of crossing of Ramal to Adelaida, 1 km., (C. Hormiguero) 
and eta. to Hsperanza. Hard, fine-grained igneous bluish rock. 
4/3/42 lH 

CAMAGUEY PROVINCE 


Pastelillo R.R. station and to 300 m. W. along cliff ahove R.R. 
tracks. 3/28/42 ; 


Pastelillo, W. along: cliff from 300 m, to 700 m. W. of sta, 
continuation of 2955. Same beds, Middle Eocene, 5/28/42 


HABANA PROVINCE 


Santa Rita Rd. (W. of C. San. Antonio) 1.3 km. N. of C. San - An- 
tonio-Hershey R.R. tuff and glass below Ls. gravel. 5/6/42 


S. of Ramal Cayajabos of C.San Antonio, 100 m., on Madruga- 
Pipian Rd. Upper Cretaceous. 5/7/42 


Calle 29 entre 7% y G. Top of Principe at this point, Hocene. 
5/12/42 
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El Bosque, directly EK. of Tropical Stadium. 5/12/42 

NNW. of Madruga, 1 km., near cemetery. 6/1/42 

NNW. of Madruga, 144 km., on rd. past cemetery. 6/1/42 

Km. 1.1 S. of C.San Antonio on cane R.R. Eocene. 6/1/42 

Km. 2 8. of C.San Antonio at Grua Bayon. Middle Eocene. 6/1/42 
Km, 3.5 8. of C.San Antonio on cane R.R, Hocene. 6/2/42 
S. of C.San Antonio, 3.1 km., on cane R.R. 6/2/42 

S. of C.San Antonio, 4.6 km., on cane R.R. Eocene. 6/2/42 

Km. 5.8 8. of C.San Antonio on cane R.R. Eocene. 6/2/42, 
Km. 6.8-6.9 8S. of C.San Antonio on cane R.R. 6/2/42 


S. of cane R.R., 300 m., at Km. 7.5 (8. of C.San Antonio). Chalk 
near Gilines contact. 6/2/42 


S. of C.San Antonio cane R.R., 500 m., at Kim. 7.5. Lower Olig- 
ocene? 6/2/42 
PINAR DEL RIO PROVINCE 


C. San Ramon batey, on cane R.R. near entrance, (Atlantic Re- 
fining Co, 8342.) Hocene: 5/29/42 a 


N. edge C.San Ramon batey in rd. cut, .1 km. NW. of stack 
K P224 (8344), Eocene. 5/29/42 B 

NW. of C.San Ramon stack, 250 m., in rd. Hocene. 5/29/42 ¢ 
NW. of C, San Ramon stack, 350 m,, KP225 (8345), Eocene. 
5/29 /42 

NW. of C. San Ramon stack, 450 m., KP226 (83846). 5/29/42 d 
NW. of C. Ramon stack, 575 m. Eocene. 5/29/42 E 

At crest of ridge 675 m. NW. of C, San Ramon stack. KP228 
(8358), 5/29/42 F 

NW. of C.San Ramon. (8348) Hocene. 5/29/42 

Rodas Asphalt pit. Eocene. KP230 (8349A). 5/29/42 G 

NW. of C. San Ramon. Eocene. KP231 (8350). 5/29/42 H 
Chureh at Mariel. Hocene. 5/29/42 


Turn to C.San Ramon, 8.78 km. W. of Guanajay. Hocene. KP235. 
5/29/42 


Hillside opp, Km, 10,25 on rd, to Quiebra Hacha. KP282 (8851), 
5/29/42 


439 


2985. 


2956. 


2987. 


2988. 


2989. 


2990: 


2991. 


2992 


2993 


2994. 


2995. 


2996. 


2997. 


3002, 


3008. 


3004. 
3005. 


PINAR DEL Rio AND HABANA 165 


NW. of Quiebra Hacha rd.. 1.4 km. KP192. 5/29/42 


Base of gravel hill at well, 1.2 km. N. of Quiebra Hacha, KP142. 
Ls. gravel. 5/29/42 


Rd. eut .35 km. N. of KP233 which is turn to 2986. KP234. 
Upper Cretaceous. 5/29/42 


N. of KP233, .65 km., which is turn to 2986. KP138. Ls. gravel. 
5/29/42 
N. of KP233, .98 km,, which is turn to 2986, 2.1 km, N. of Quiebra 
Hacha. 5/29/42 J 

. 
W. of C.San Ramon, 300 m., on egl. ridge. KP179, 6/7/42C 


W. of C.San Ramon, 700 m., and 100 m. S. on old rd. Hoecene. 
6/7/42 D 


W. of C.San Ramon, 1.45 km. KP192. Eocene. 6/7/42 HE 
W. of C.San Ramon, 5.3 km., approximately, KP152. 6/7/42 


W. of C.San Ramon, 4.2 km., 1 km. W. of cane R.R. x. Upper 


’ Cretaceous. 6/7/42G 


W. of C.San Ramon, 5 km. Upper Cretaceous. 6/7/42 H 

N. of Quiebra Hacha, 1.5 km. Upper Cretaceous. 6/7/42 

N. of Quiebra Hatha, 2.6 km., at grua. Upper Cretaceous. 6/7/42J 
HABANA PROVINCE 

Lucero-Mantilla rd., .4 km. SW. of Lucero R.R. x. 6/21/42 B 


SW. of Lucero sta., 700 m., on Mantilla rd, Upper Cretaceous, 
6/21/42 D 


SW. of Lucero sta.. 900 m., on Mantilla rd. 6/21/42. E 


S. edge of Mantilla on Lucero rd. Lower or lower middle Eocene, 
6/21/42 F 


W. of Arroyo Arenas, 1.2 km. Well between forks of rd. Univer- 
sidad. 7/12/42 A 


W. of Arroyo Arenas, 1.2 km., just N. of rd, fork. Entrance to 


Fea. Santa Maria, Stratigraphically above 3002, Oligocene. 7/12/42 
B 


W. of Arroyo Arenas, 400 m,, in quarry. 7/12/42 C 
S, of forks, 600 m,, at 8, end of HI Cano on El Chico rd, 7/12/42D 
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S. edge of El Cano at forks of rd. 7/12/42 E 
SE of Km: 15.75 700; m,." CC We of (Habanar RS kms ieeot 
Arroyo Arenas. Eocene. 7/19/42 


PINAR DEL RIO PROVINCE 


SW. of C.San Ramon, 1.6 km, 7/22/42 A 
SW. of C.San Ramon, 2 km, 7/22/42B 
SW. of C.San Ramon, 2.2 km., 250 m, W. of 3009. 7/22/420 


Sw. of C.San Ramon, 3.2 km., 170 m. S. of Chuchu, San Juan. 
7/22/42D s 


Sw. of C.San Ramon R.R. crossing, 3400 m, 7/22/42 


SW..of C.San Ramon in rd., 4.5 km,, 300 m. N. of Chucho Burro. 
7/22/42 


SW. of C.San Ramon, 4.4 km,, 100 m. SW. of 3013 at old asphalt 
workings. 7/22/42 H 

SW. of C.Saa Ramon, 4.5 km., just S. of Chucho Burro, 7/22/42F 
Sw. of G. San Ramon, 4.4 km., N. of Chucho Burro. 7/22/42 

SW. of C.San Ramon, 3.8 km., near abandoned office of old as- 
phalt Co. 7/22/42 

Cta. 400 m. W. of Quiebra Hacha. 7/24/42 

Km. 18.6 Bahia Honda rd., 3.7 km, W. of Quiebra Hacha. 7/24/42 
W. of Cabafias, 2.5 km., in rd. eut. 7/24/42 C 

N. of Km, 3, 50 m., W. of Cabanas. 7/24/42 


HABANA PROVINCE 


S. of W. entrance to San Antonio, 200 m. N. slope of hill. Eocene? 
7/26/42B 


S. of W. entrance to C,San Antonio, 250 m., Madruga on 8, slope 
of hill, 7/26/42a 


PINAR DEL RIO PROVINCE 


SSW. of Batey San Francisco, 4 km., 144 km. W. of Km, 19 on 
Cayajabos-Cabafias Cta. at asphalt mine Ana Teresa, 9/18/42 


ISLE OF PINES—HABANA PROVINCE 


Guadalupe mine, W, of Nueva Gerona. 10/18/42 
SW. of Nueva Gerona, 11 km, Pegmatite and rutile, 9/10/42 
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3054, 


3037. 


3038. 
3039. 
3040, 


3041, 


3042. 
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SW. of Nueva Gerona, 10 km., at finea of Felix Lang, Sillimanite. 
N. slope of Loma Canada. Schists, 


Mina Lela, SW. corner of Isle of Pines, Porphyry and wolfra- 
mite; vein and dyke rock, 


Mina Lela (tungsten), SW. corner of Isle of Pines. Porphyry 
dyke, 


Mina Lek, SW. corner of Isle of Pines. 
HABANA PROVINCE 
Gen. Wood claim, E. of Santa Maria del Rosario. 12/22/42 
E. of Santa Maria del Rosario, 2.7 km, 12/22/42 
CAMAGUEY PROVINCE 


Loma Cerrillo? (Treasure Hill of Barker) N. side Isla de Turi- 
guano. 12/27/42 ; 
HABANA PROVINCE 

Hershey-Santa Cruz rd. crossing with Catalina rd., 2 km, E. of 
Hershey station. Oligocene, probably middle or upper. 1/12/45 


Hershey-Jaruco rd, just E, of F.C.C. Hershey to Caraballo, Olig- 
ocene, 1/12/43 


West end of Jibacoa rd. at junetion with Hershey-Bainoa rd. 
Oligocene. 1/12/45 


E. of Hershey R.R. station, 250 m., on Santa Cruz rd, 1/12/43 
W. edge of Hershey Batey on slope to valley. 1/12/43 
S. end of Hershey Batey; R.R, to Matanzas? Oligocene, 1/13/43 


N. of Via Crucis, 1700 m,, Fea. Botina, 15 km. SE. of Hershey. 
1/13/43 


Finca La Guardia, 15 km. SE. of Hershey; Upper Cretaceous. 
1/13/43 


Tata, S. end of Rubia cane R.R., 8 km. SE, of Hershey, Oligocene. 
1/13/43 


Rubia, N. end of cane R.R. from slope to valley. SE, of Hershey, 
Oligocene. 1/14/48 


Tuffs with asphalt seep. Rudistids from 60 m. 8S. which is 700 
m, W, of Finea Monson, 1/14/43 


1A8 


A046. 


out? 


3048. 
3049, 


3050, 
3051, 


3052. 


3058, 
3059, 


3060, 
3061. 
3062. 


3063. 


3064, 


BULLETIN 128 449 


Serpentine sedimentary contact material, 500 m. E. of Grua Mon- 
son, N. side of intrusion, about 17 km, SE. of C, Hershey. 1/14/45 


S. of Hershey, 5 km,, at W. end of Farenda cane R.R. Low in 
Oligocene. 1/14/43 


EK. of Pipian rd., 475 m., on first rd. to E., S. of CC. 1/28/43 
Gravel on W. side of Pipian rd., 295 m., 8. of CC. 1/29/43 


Just above 812 in eut W. of C.San Antonio R.R. about 1 km. S. 
of batey. About 10 m. 8, of last Lanieria. 1/28/43 


Ls. just below and N, of chalk about 812. About 1.25 km. S. of 
C,San Antonio. Eocene, 1/28/43 


New road to 8. from CC. at E. edge of San Francisco de Paula 
eut. Km. 13.4. 1/29/43 


SANTA CLARA PROVINCE 
Central Caracas R.R., Ramal Horqueta, 7144 km, E. of Lajas. 
Cut on cane R.R. near Km, 14, near Chucho Carmita, 12 km. NE, 
of C. Caracas. 2/1/43 
Grua Colorado, 16.5 km. NE. of Central Caracas. 2/1/43 


Delicias, near end of branch of F.C. Cuban Central, 14.5 km. 
NE. of C. Caracas, 2/1/43 


Arroyo Nuevo, near cane RR. bridge, Ramal Horqueta, C, Caracas 


RR. 2/1/43 
W. of Cartagena, 5 m., near Turquino intrusion, 2/2/43 
Shales, 4 km. SH. of Turquino, 4 km, W. of Cartagena, 2/2/43 


Ramal Nueva (C, Caracas RR.) Arroyo San Isidro near line, 244 
km, NNE. of C. Caracas, 2/3/43 


Ramal Nueva, in bank of Arroyo Masino, 3 km, NNE. of C. 
Caracas on cane R.R., 2/3/43 


Ramal Nueva of C, Caracas, 3.2 km. NNE. of. Central Caracas, 


2/3/48 
Cane R.R, cut on E. edge of C, Caracas. batey .2/3/438 


N, of Chuchu Caracol, 600 m., C. Andreita R.R., 10 km. E. of 
Cruces, 2/4/43 


N. of Grua Caracol, 200 m., C. Andreita R.R. on road to 3064, 
2/4/43 
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3066, 


5067, 


3068, 


3069, 


3070, 


3071, 


3072. 


3980, 


3081. 
3082. 
3083. 


3084. 
3085. 


3086. 


3087. 


Santa CLARA PROVINCE 169 


SE. of Grua Chicharrones, 600 m., C, Andreita R,R, 2/6/48 


Martina, at end of Ramal Martina, (C. Andreita) 12144 km. E. 
and 1 km. N, of Cruces. 2/6/43 


Loma Andreita, 3 km, W, of Central Andreita. Upper Cretaceous. 
2/7/43 


Mina Patricia, copper, 6.5 km. N. of Placetas, 2/8/43 


Central San José cane R.R., Km, 11.8, Light-colored igneous rock, 
2/10/43 


S. of Km. 13 of C. San José cane R.R., 4% km, Cu ore vein, hang: 
ing wall, 2/10/43 


S. of Km. 12.5 of C.San José cane R.R., % km. 2/10/43 C 
Km. 29, Central San José cane R.R. Gabbro, 2/11/43 
Km, 31.4, Central San José cane R.R., igneous. 2/11/43 


White earth over tuff, Kim, 32, Central San José cane R.R. Uni- 
versidad. 2/11/43 


N. of Zulueta, 4 km., on road to Remedios. Apty.? at thrust. 
2/12/43 


N. of Zulueta, 1400 m., on Remedios road, Last hill to S, of San 
Agustin hills. 2/12/45 


Km. 22.1 of R.R., .5 km, 8, of Zulueta, Above Aptychus. 2/12/43 


E, of Central Isabel, .9 km., on cane R.R, Chalk interbedded with 
flat gray clastic Is, 2/14/43 


W. of Quemadito. 300 m., which is ISm. 25 on C, Zaza cane R.R. 
Chalk. 2/14/43 


Km. 25 of Central_Zasza cane R.R. Upper Cretaceous, 2/14/43 


HK. of Km, 25 on C. Zaza cane R.R., 1 km., flat lying clastic sed: 
iments with 3” boulders of igneous rock under basalt. 2/14/43 
N. 80° E. of Central Santa Isabel, 1 km, Ls. bed between tuffs 
and agglomerates. 2/14/43 

Shales on 8S. edge of Fomento on road to Sipiabo, 2/15/43A 

S. of Fomento, 214%, km., 1.3 km. S. of Rio Camarones, Ls. im- 
mediately following tuffs on Fomento-Sipiabo rd, 2/15/43B 
Cuatro Varedas rd., 2.3 km. N. of Sipiabo rd. Gray sh, apparently 
dipping under tuffs. Middle Eocene. 2/16/43 a 

Rio Sipiabo ford, 2 km. E, of Jiquimas; 7 km. 8S. of Fomento, 
2/17/48a 


bUSS. 
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SW. of Fomento, 1% kim, on Jiquimas rd, Ls. boulders in ag- 
glomerate, Upper Cretaceous. 2/17/43B 


NW, of Fomento, 2.5 km., on rd, to Agabama sh. in tuff series 
near dark blue Is, ledge. Middle Eocene. 2/18/43 a 


CAMAGUEY PROVINCE ° 


Ceritral Vertientes Map. C, Estrella cane R.R., Km, 3, Rml. Pas- 
tora. Chalk in Is. ledges. Dip 20° to flat. Upper Cretaceous, 
2/19/43a 


C. Vertientes Map. C. Estrella cane R.R.,- granite, End of Rml. 
Lopez. Knobs in flat sabana. 2/19/43 


C. Vertientes Map. C. Estrella cane RR. 


C. Vertientes Map. C. Hstrella cane R.R., .7 km. N. of Piedre- 
citas. Pinkish igneous rock. 2/20/43a 


Central Vertientes Map. C, Estrella cane R.R,, 9 km. N, of Piedre- 
citas. 


C, Vertientes Map. C. Estrella cane R.R., 75 m. N. of Estrella 
station. From well. 2/21/43a 


C. Vertientes Map. C. Estrella cane R.R., N. edge of batey. 
Granite. 2/21/43 B 

C, Vertientes Map. C. Estrella cane R.R., end’ of Rml. Gareia. 
From well 10’. Barren reerystallized calcite and quartz sand. 
C. Vertientes map. C. Agramonte cane R.R.,; Km, 55, Rml. Pal- 
marito or Vaticano, 2/23/43a 

Central Vertientes map, C. Agramonte cane R.R. Km, 6, Rinl, 
Olaya. 2/24/43a 

©.Vertientes map; C. Agramonte cune R,R, 8, edge of Finca Bambi, 
Km, ? 2/24/43B 

Not used. 

C, Vertientes map, C. Agramonte cane RR, Amilia, 14 km, 8. of 
Agramonte. 2/24/43 C 


C, Vertientes map. C. Agramonte cane R.R, Rml, Las Lajas Km, 
1.7. 8S. of C, Agramonte. 2/24/43 D 


C. Vertientes map, 2 km, W, of Amilia on Rml. Las Lajas. 2/24/45 


C, Vertientes map. C, Estrella cane R.R., 6 km. N. of Piedrecitas. 
2/20/43 
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S106. 


3107. 


3108. 


3109. 


3110. 
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CAMAGUEY, HABANA, SANTA CLARA uly( 


C, Vertientes map, C. Agramonte cane RR, rool aged a oi Svely how, (ont 
Chuchu, Fine-grained green tuffs lying flat, 


> 


Central Vertientes cane R.R,, Km. 4, Rml. Agueda. Rudistids. 


2/25/43A 
GC. Vertientes cane R-R., Km. 5, Rml. La Esperanza. Hocence, 
2/25/43a 
Central Vertientes cane R.R., Km, 38.6 Linea Principal, Probably 


Zapota or Capdevila, Chalk. 2/25/45B 


C. Vertientes cane R.R., Km, 1.7 Rml, Rincon. 8, of Vertientes, 
EKocene-middle? 2/25/45 C 


C, Vertientes cane R.R., W. end of Rml, Despejo. Eocene, 2/25/43D 


C. Vertientes cane R.R., Km. 12, Rml. Sta, Rosa. Upper Cretaceous, 
2/26/43A. 


C. Vertientes cane R.R., Km. 9.5 Rml, Finca San Carlos, Rudistids. 
2/26/43 B 


C. Vertientes cane R.R., Km. 9. Fea, San Carlos. 2/26/43 C 


C. Vertientes cane R.R., Km, 7.8, Fea. San Carlos. Rudistids, 
2/26/43D 


C. Vertientes cane R,R., Km. 4.8, Middle Eocene. 

C, Vertientes cane R.R, Km. 44 main line, Eocene, 2/26/43F 

C. Vertientes cane R.R., 100 m, W. of Km. 29. Upper Cretaceous. 
2/27/4384 


C. Vertientes cane R.R,, SW, corer of Los Guiros. Cretaceous. 
2/27 /43B 
C. Vertientes; Km. 5.4 La Esperanza. 2/27/43C 


C, Vertientes; Km. 5.9 Rml. La Esperanza. 2/27/43 D 
HABANA PROVINCE 
Km. 45 on Central Habana cane R.R. to CC, Chuchu Jimenez (100 
m. 8.) and 4 km. NW, of 8, end of line at CC. 4/1/43 
W. of C, Habana, 2100 m.. Arroyo Corojo. Asphalt. +/1/43B 


W. of C. Habana, 200 m. Gray sh. and soft ss, in Rio Banes 
(=Corojo), Wide N-S. asphalt vein. 4/1/43C 


SANTA CLARA PROVINCE 


Santa Clara-Camajuani rd., between Km, 6-7. 9/23/42 


3126. 


3130. 


3138. 
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PINAR DIL RIO PROVINCIs 


EH. of Batey San Francisco, 1 km., on El Tramajo claim,- N, of 
Cayojabos. Asphalt, 9/9/42 


HABANA PROVINCE 


Well 179’, near hospital in SW. corner of Batista airport 8, of 
San Antonio de los Banos, Miocene? 7/  /43 


Pipian road 8. of Madruga, Well 12 varas 2,1 km. 8, of cane R.R, 
Greenish gray marls, 7/28/42 


Pipian road S, of Madruga, 2.8 km. 8. of cane R.R. Gravel bed 
in marls. 7/28/43 

PINAR DEL RIO PROVINCE 
Kl] Baul Mine, 2% km. E. of Km. 20,5 Cabaias-Cayajabos . cta, 
Core from core test 200’ 8. of mine. Both samples from below 
oxidized zone, Low in Eocene. ; 


HABANA PROVINCE 
S. of CC,, 222.9 (to trail) at W. entrance to C,San Antonio 
1/2/44a ¢ 
8. of CC,, 262 m., on trail from W. entrance to C. San Antonio. 
1/2/44 B 
SANTA CLARA PROVINCE 
Nik, of Km, 2, 100 m., on C. Santa Rosa cane R,R. Hocene, 1/17/44 


> 


Arroyo Lopez, Km. 3.5 EK, of C, Santa Rosa. Upper Cretaceous, 
1/17/44 B 


Km, 9, E. of C. Santa Rosa on cane R.R, Upper Cretaceous. 1/17/44 
Km. 11,1 I, of C. Santa Rosa on cane R.R. Barrettia. 1/17/44 


Km, 11.5 (approximately) KE. of C, Santa Rosa on cane R.R.. Sand 
with Barrettia. Upper Cretaceous. 1/18/44 


Kk, of Km, 12, 200 m. (appreximately), on C, Santa Rosa cane R.R. 
Barrettia, other rudistids, 1/18/44B 


NE. of Km, 13, 2 km,. on C. Santa Rosa cane R.R. Diorite por- 
phyry bordering serpentine. 1/18/44 C 


NE, of Km, 13, 1500 m., on C. Santa Rosa cane RR. Apty.-like ss, 
1/18/44D 


E, of Santa Rosa, 16.9 km. Material interbedded with Barrettia, 
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ORIENTE, HABANA, SANTA CLARA, PINAR Li 


C.Santa Isabel map, 2 km. 8, of Cariblanea, Chips from Is, 
cliff, 9 km. 8, 50° HE. from Fomento. Upper Cretaceous. 1/30/44a 


S. of Km. 6 of C, Santa Isabel cane R.R, Green stone. 1/20/44B 
> e , oa So eek 
Cu mine, 6 km, 8. of Fomento W. of Fomento-Sipiabo rd. /21/44a 


GC. Adela cane R.R., Chuehu La Legua, to 500 or 600 m, N. of 
miliolhd limestone, 4.5 km. NE. of batey, 1/24/44A 


C. Adela cane R.R, 75 m, N. of San Agustin cane R.R. crossing. 
14 km. SE, of batey, Ammonites. 1/25/44 


ORIENTE PROVINCE 
Mina Victoria, C. Manati. Native Cu and country rock, 


Central Manati cane R.R. Marls and small secondary balls. Ramal 
Yarigua at juncture with Ramal Victoria, Oysters, 1/28/44 


HABANA PROVINCE 


Coronela Road, 244 km, 8. of Carretera Central at San Souci, 
Marianao. Well (78’+) on W. side of road, Shark teeth. Tooth 
of unknown animal. Fine grit sand from lenses at 40. 


S. 30° W. of Gen, Carillo, 144 km., on divide 8S, of town. Am- 
monite cast. Apty, beds, 12/4/45 


HABANA PROVINCE 


CC. from E. entrance to C.San Antonio to 757 and field just 8. 
of CC, 
a.- N, side CC. just EH. of junction, 
b.. S. side CC. just W. of underpass and field to crest of rise. 
ce. Field on 8, side CC, opposite E, junction to C,San Antonio, 
d.- A fenee-on S. side of CC. opposite E. junction to C. San 
Antonio, 


Arroyo Arenas-Bauta 1:25,000 800 m, W, of Toledo cane line on 
road SW. of Wajay te Matilda and Bauta. At Shell core hole. 
Lower Oligocene. Located on Puentos Grandes Rineon map 
1:20,000. 


PINAR DEL RIO PROVINCE 


Cayetano quartzite, 11.7 km. W. of Guane on road to Mantua 
Atlantic Refining Co. 9718. 5/50/45 
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3154. Km. 27.5 W. of Guane on road to Mantua. 3.3 km. 1, of Mantua, 
Ls, lense in Cayetano. 5/30/45 


3155 Soft clastic Is,, 3,3 km. W. of Mendoza on road to San Julian, 
Miocene, Atlantic Refining Co, 9719. 6/1/45 

3156. CC, Km. 42.6 W. of Habana or .2 km. W. of road to San Gabriel, 
Well 6 varas. 8/22/45 


3157, NW, of bridge, .2 km., at San Francisco, on Cayajabos-Cabanas 
road, Eocene. 8/22/45 


HABANA PROVINCE 


3158. Upper part of Universidad fm. on W,. side of Avda. Presidentes, 
just below Principe contact but slightly N. of entrance to Avda. 
de la Universidad. 9/17/45 


3159, Cone ss, loosely consolidated, on Calle Lawton, just NW. of Avda. - 
de Acosta, Reparto Lawton, 9/17/45 


3160, Marl bed in Lime gravel, 50 m, SW. of right angle turn on Cta, 
Provincial at top of hill (BK, end of Avda. Concepeidn), 9/17/45 


3161. Lime gravel at 3160. 9/17/45 


3162, Cnalk above Cone ss, of Carretera Calvario, SE, edge of Mantilla, 
Upper Cretaceous. 9/18/45 


3163. Argillaceous marl boulders in ‘‘Ls. gravel.’’ .6 km. SW. of. crest 

of hill at right angle turn (see 3160) on Cta, Upper Cretaceous. 
3164. N, side CC, opposite 757 just E, of overpass of R.R. from C. San 
Antonio, 2 km, W. of Madruga. 9/21/45 


3165. Chalk (under Ls. gravels?) Avda. Acosta de Este at Calle Novena 
Reparto La Capitana, 10/7/45 


3166. White chalk (under brown shale) on Cta. Provincial .4 km, 8° W, 
of right’ angle turn, top of hill at end of Avila, Concepeidn. 
Kocene. Radiolaria. 10/7/45 


3167, Ls. gravel at top of hill SW. of second right angle turn on Cta. 
Provincial which is .7 km, from end of Avda, Concepcion, 
10/7/45 


3168. Chalk, .1 km. SE, of second right angle turn or .S km.-from end 
of Avda, Concepeién. 10/7/45 


3169. Cta. Provincial, .1 km, NE. of Cta, de Batabané in Reparto El 
Moro. 10/7/45 
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3184, 


3186, 


3187. 


HABANA PROVINCE ai) 


Marl 1.55 km. E. of Mantilla on curve SW. of Campo de Tiro, 
Cta. Lucero, Hocene, 10/7745 


Brown shales at junction on Cta, Dolores and Cta, Lucero, 1.8 
km. E. of Mantilla. Hocene, 10/7/45 


Caleareous shales or marl with sandy Is. ledges, Cta, Dolores, .1 
km. NW, of junetion with Cta, Lucero, Hocene. 10/7/45 

Chalk bordering Cone ss, on SW, Carretera Provincial 250 m, SW. 
of turn at end of Avda, Concepeidn in Repto. Lawton, Upper 
Cretaceous. 10/14/45 


Mantilla-Lucero, 1.2 km, NE. of Batabané Cta, in Mantilla. 
10/14/45 


Carretera Dolores, 250 m. NW. of junetion with Mantilla-Lucero 
Cta, Inclusions in Ls. gravels, 10/14/45 


Caleareous shale and ecaleareous ss. Carretera Dolores 1,1 km. W, 
of R.R, crossing at Lucero or 850 m. from junetion with Mantilla- 
Lucero Cta. Upper Cretaceous. 10/14/45 


White marls on hill SE. of Cta. Dolores at H. (3176), 10/14/45 


N, of R.R., +250 m., in front of Cuartel*‘on street from Avda, 
Acosta opposite San Mariano, Reparto Lawton, Upper Cretaceous. 
10/14/45 


Reparto Santos Suarez, NW. side Avda, del Oeste opposite end of 
Avda, Mendoza, Shale in chalk (or Cone ss,), Upper Cretaceous. 
10/21/45 


NW. side Avda. del Oeste opposite end of Avda, General Lee. 
Shale between chalk (or Cone ss,) and Ls. gravel. Upper Cretaceous. 
10/21/45 


Ls. gravel at 3180, 10/21/45 


SW. end of cut on Avda, del Oeste opposite end of Avda. General 
Lee, Marl. 10/21/45 


NE. end of Avda, del Oeste eut opposite end of Avda, Paz. 
10/21/45 


Reparto Mendoza, San Mariano and La Sola. Ls. gravel hill, 
10/21/45 


Vibora, corner Vista Alegre and Laguarte, Reparto Vibora, Shale 
in chalk. Upper Cretaceous, 10/21/45 


Corner Vista Alegre and Principe de Asturias, Reparto Vibora. 
Chalk, 10/21/45 

Calle C between Arellano and San Miguel, Reparto San Miguel. 
Dirty shales, Upper Cretaceous. 10/28/45 
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Top of hill on Calle Arellano, Reparto San Miguel, Marly lenses 
in Cone ss, and some Cone ss. Upper Cretaceous, 10/28/45 


North side of Loma San Miguel, above intersection Calles Los 
Reyes and Colina, Reparto San Miguel, Chalk. Upper Cretaceous, 
10/28/45 

Calle Dolores, 3 blocks SE. of Avda. Parvenir, Reparto Lawton, 
Dirty shales, 10/28/45 

Corner Calles Delicias and Mangos on Loma de la Iglesia, Jesus 
del Mante, Very poor marl sample. Upper Cretaceous, 10/28/45 
S. of R.R. crossing, 2.6 km,., on Guanabacoa-Santa Maria del Ro- 


sario rd. Cretaceous. 11/4/45 


S. of R.R. crossing, 2.8 km., on Guanabacoa-Santa Maria del Ro- 
sario rd. BBB. in field, 11/4/45 


S. of R.R. crossing, 2.95 km., on Guanabacoa-Santa Maria del Ro- 
sario rd, Dirty gray marl. Hocene? 11/4/45 


S. of R.R. erossing, 4.2 km., on Guanabacoa-Santa Maria del Ro- 
sario rd, White marl. Kocene. 11/4/45 


S. of R.R. crossing, 5.4 km,., on Guanabacoa-Santa Maria del Ro- 
sario rd, Brown, Calcareous. sandy shale. Upper Cretaceous. 


11/4/45 


Cantera ‘‘La Rosa’’ San Miguel de Padron. Cone ss, with asphalt 
seeps, 11/4/45 


N. of CC., .4 km., in Diezmero. Calcareous ss, and marl. 11/4/45 


SE. edge of deep cut on 8. side of San Francisco de Paula in 
street cut. Shale and inclusions in Ls. gravel, Upper Cretaceous. 
11/4/45 


Reparto Rosalia (near Jacomino) opposite hospital on San Miguel 
de Padron Cta. Dirty shales under (?) chalk, 11/11/45 


Field N. of San Miguel de Padron rd, just N. of Cta. Sta, Ana, 
Dirty gray marl and chalk. Upper Cretaceous. 11/11/45 


E. of turn to Jacomino, 800 m,, on 8. Miguel de Padron rd. and 
and 200 m, 8, of road. Soft lens in brittle white chalk, 11/11/45 
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At R.R. crossing, Lucero, 200 m, W. of CC. Excellent exposure 
of alternating brown calcareovs shales and loosely consolidated 
calcareous ss. This is very close to type locality of DeGolyer’s 
Lucero beds, 11/11/45 


W. of Lucero R.R. crossing, 1.5 km,, on Cta. Dolores. Brown eal- 
careous shales, Cretaceous. 11/11/45 


Top of hill at SE, end of Avda. Concepcion, Rept, Lawton. Soft 
lens in coarse phase of Lime gravel. 


Quinta Canaria, just inside gate on Cta, de Bejucal. Low outcrops 
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